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For the moſt Part tranſlated from the Tracts publiſh'd 
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To the Rzour Hoxounazts 


ir Robert. Walpole 


IKni he bf the Moſt Noble Order 

of the Garter, Firſt Lord Commiſſio- 
ner of the Treaſury, and Chancellor 
of the "IIS, Sc. 


22 AA ⁰ ö Seu, 
7 ne 3 BY 


SIR, 


TIFF) HO the Aftruſt ſo natural to 
Ira a young Author on his firſt 
Performance, did indeed diſ- 
courage me from complyi 
with my inclination, in offering this 
Attempt to your Ho x ou on its firſt 
publication; yet being a little encou- 
raged by the favourable reception its 
firſt Edition met with in the World, 1 
did, with all humility, preſume to jay | 
the ſecond Impreſſion at your Feet; 
well per the N it would 
a 5 PP 


* „ EE Es 


appear With under the Patronage of 
NAM ſo eminent for the encourage» . 
ment of Clerk/hip, and of every — 
part of ufeful Literatur. 
_ Upon the third revifal of this Work 
for the preſs, I made ſuch Additions # 
and Improvements, as have, I hope, 
given it ſomewhat a better Title to ſo 
reat a Protection: but ſtill its Imper- 
ections, I am very ſenſible, will be 
but too apparent to your Hoxov's pe- 
netration ; yet that Goodneſs, of which 
I have already had fo abundant experi- 
ence, gives me hopes your Hoxnovk 
will both excuſe what may remain amiſs, 
and forgive this renew'd preſumption | 


Jour HONOUR's 3 
Meft Obedient, and Rat, l 3 
Moſt Humble Servant, Pa 


William Webſter. 0 
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RY HE Indulggnce; wich which the 
A former Editions of this Treatiſe 
have been received, has encourag'd 
me to endeavour the making it ſtill. 
Wore worthy the acceptance of the Publick; 
Wot only. by correcting. the many Errors 
IF hich had before eſcaped, but als by en- 
arging it with very conſiderable Additions: 
aaving, in this Impreſſion, added the Theory 
o the Prafick Part, and endeavour d to 
form the Reader's judgment, as well as 
d aſſiſt his memory,” IN 


But this I have attempted in a manner 
Fery different from the ordinary practice of, 
WF" riters on this Subject, having never once 
er, Nuoted Euclid, nor perplex d the Learnep: 
1 1 1 


„ CP MEMO =o | 
with (to him unintelligible )* Mgebraica) | 
. Demonſtrations, © 55, 141477; > es | 


„ * : 


 ArxtTuMETICK and GroMeErtRry,..are Wl 


juſtly look d upon as the two main pillars | 
of the Mathematicks, upon which the whole | 
Fabrick is rais'd ; but in comparing them, 
they are too often confounded : for how 
great a ſimilitude ſoever there may be be- 
twixt them, in ſome reſpects; yet, as their 
Subjects arè different, ſo their Principles are 
certainly diſtinct, and each may be account- 
ed for, without references to the other. 
Such compariſons may indeed be uſeful by 
way of Illuſtration, and give great ſatis- 
faction to thoſe who have a competent 
knowledge in both: But concluſions from 
Geometrical Demonſtrations, are beyond the 
reach of the young Arithmetician ; and the 
Theory of Lines and Diagrams, as they are 
commonly made uſe of, can only ſerve to 
bewilder and confound him. Wo 
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ArcrnprA, indeed, is not properly a Sci- | 
ence diſtin from Arithmetick, but is only 
a different method ef Computation, per- 
form'd by ſubſtituting Letters in the place 
of Figures, and expreſſing the ſeveral parts 
of the operation by Smbolical Characters. 
' *Tis true, great diſcoveries have been made 
in Numbers' by this means, and — 
RI. | „ 
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e Nee 

ck owes many of its improvements to this 
dmirable invention: beſides, it furniſhes ” 
vith a fhort way of arguing, and brings 
are Ihe proofs of a Propoſition into a little com- 
lars aſs. But however uſeful it may be t 
ole Whoſe who underſtand it, it is certainly an 
em, nintelligible jargon to the mere Numeriſt, 
now Ind can give him very little ſatisfaction 
_ Frhen laid before him as Demonſtration. © 
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Our knowledge in ſcience ſhould riſe gra- 
Wually, from one ſtep to another, and our 
eferences ſhould be always backwards to 
hat vent before; but as the uſeful parts 
f Arithmetick have been commonly taught 
Dy practical Rules, which are uſually taken 
pon content, ſo little exactneſs is generally 
bſerv'd in the order of their delivery, as to 
Meir dependance upon each other: the rea- 
dn of which is plain, for as all Affairs do not 
quire the whole knowledge of Numbers, 
nd as moſt common Buſineſs may be done 
ithout much skill in Factions, ſo it is not 
nly common, but reaſonable enough, to 
arry the Learner thro' whatever may be 
erform'd hy bole- Numbers, before he is 
ntered upon the greater difficulties of a- 
p10nal-Parts, However, the gradation men- 
oned, ſhould be obſerved as much as/poſe . 
ble, eſpecially in the buſineſs of Demon 
tration, and the Maxims referred to for ex- 
0 planation, 


\. 
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planation, ſhould never be of a more abſtruſe . 
nature than the thing to be explain'd. | 
1 have therefore endeavour'd to give the k 
inquiſitive Reader who would underſtand 7 
the reaſon of things, all the ſatlafactlon 1 r 
can, and have attempted to account for the in 
Principles of Arithmetick, from ſuch felf- 1 
evident Propoſitions, and natural conſidera» - 
tions, as flow moſt Immediately from Num» 
bers themſelves, and fall within the com- 
prehenſion of ſuch who are the common 
conſulters of Aritbmetical Tracts ; and Who, 
it may be preſum'd, are generally unac- 
quainted with the more abſtruſe parts of the 
Mathematicks, 1 5119 
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Ml firſt deſign in this Treatiſe was, ae. 
cording to its Title, to epitomize the Art; 
and to reduce to a * Size, what has 
ſometimes been ſwell'd to a folio. Indeed 
what I firſt publiſhed, was no more than a 
practical Memorandum, and conſequently 1 
conſiſted only of Rules and Examples, with 
few or no explications : but tho' the en- 
largements are now very conſiderable, I 
have not yet gone beyond my deſign ; it is 
ſtill a Compendium, and far ſhort in bulk i 
of other Treatiſes on the ſubject. I may 
therefore now recommend it to the inge-| 
nlous Clerks, and Accomptants of the ve. | 

Hh N 


A 
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Fal Offices of Great Britain (for whoſe-.uſe 
eſpeclally it was at firſt deſign'd) and to 
uch other Gentlemen whoſe Buſineſs requires 
he practlee of Arithmetick, with more 
Fonfidence than before; it being very little 
Enereaſtd in Size, tho! very much improv'd 
the in Precept. 


ern - As 1 ſuppoſe my Reader acquainted with 
Ine manner of performing the common 
om. Nules of Addition, Sul ſtraclion, Multiplica= 
mon en, and Diviſion; ſo 1 have made the 


ho, Work ſhort, by omitting ſuch needleſs In- 
nac- Fructions: but the Reaſons of thoſe opera- 
f the Wons (being the Fundamentals of Arithme- 


Ick) I thought neceſſary to lay down. The 
1 of Tbyee 1 have alſo endeavoured fo 
ge. F explain, that the application of Propoy- 
rt; Nou, as it runs thro! almoſt all the other 
Nules, may be fully underſtood, | 


And for thoſe practices of Arithmetick 
hich will admit of no other than an Age⸗ 
aical Demonſtration, being generally parts 
Pore curious than uſeful, ſuch as are ſome 
Fopoſitions in Progreſſion, and the Double 
; % of Falſe ; J have thought it ſoMicient 

I give the practical Rules for their per- 
rmance, without their Demonſtration 
ce thoſe who are proficients in Alcebra, 
Ennot be thought to want ſuch explana- 
| 3 - tion; 


tony and thoſe who are not, cannot be 
tuppoſed to underſtand it, 1 


gible to every Reader of common ſenſe, a 


The PREFACE, 


I have Indeed ventured to account for 
the ExtraQtion of the Roots, in a manner 
which ſeems ſomething contradiQory to my 
profeſs'd deſign, but when It ls conſidered 
that the Subject of thoſe operations la en- 
tively Geometrical, though the Operations e 
themſelves are numorically perform'd, it will 
be found that there is no other rational It 
method of Demonſtration, but that of . 
Lines; which, however, I hope, I have pr 
ſo laid down, as to be clear and intelli- hv 


who but underſtands the difference betwixt Wh 


a Line, a Surface, and a Solid. | n 


As to the diſpoſition of the Chapters, | ar 
they follow much in the ſame order as they Wea 


are generally taught in Schools: for tho I Hal 


am ſenſible that the Rules of Practice are ri 
not thoroughly to be underſtood without r 
ſome knowledge of Vulgar Fraftions, yet I Frei 
have choſe to place Fractions in the laſt Mn 
Chapter of Vulgar Arithmetick, becauſe (as the 
I before obſerv'd) moſt common Buſineſi His 


may be done by Whole Numbers. 80 thefFith 


ſpeculative Rules of Progreſſion, or Arith. er 

metical and Geometrical Proportion, which in he 

a juſt Theoretick way of treating the ſabjea_d 
5 9 


f 
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be ef Numbers, ought to — the Rule 
eee, 1 have thought better to place ju 
_ Sbefore gar Fraftions : however, Progre/= 
for en and Yulgar Fraltions, being each diſtin 
ner Chapters, the Reader may look into them 
my I henever he thinks it moſt proper, Þ_ 
red 1 = 
en- The Second Part of this Treatiſe which 
jons Fontains the Doctrine of Decimal Fractions, 
will Nc. is a kind of Arithmetick peculiarly, as 
onal Mt were, adapted to the concerns of Gentl/e- 
of er : I have therefore been more large than 
nave prdinary _ that Subject, and have run 
telli- ver the ſeveral Rules again, to ſhew its 
enſe, Particular uſe and application. In the 
wirt Thapter of Intereſt and Rebate, its excel- 
Ency will moſt appear, every Calculation 
of x kind being perform'd to great ad- 
5, Wantage by decimal Numbers. Under that 
"Head will: likewiſe be found ſeyeral uſeful 
abies (which, that they might be perfectl 
re rrect, are exactly engrav'd on Capped 
r the ready diſcovering the Amount, and 
Wreſent Worth both of ſingle Sums, and of 
Innuities. There are, beſides theſe, ſome 
ther neceſſary Tables interſpers'd through 
is part of Arithmetick (which are alſo 
ich the ſame exactneſs, printed from cope 


yith. Per Plates) as thoſe for the reduction of 
ich in he known parts of Coin, Time, Weight, 
ubjech d Meaſure, into decimal Parts of their 


A 6 . me 
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The PREFACE. = 
proper Jutegers ; and- alſo that moſt uſeful | 
_ Fable, which ſhews the number of Days from 
any day in any Month, to the ſame day 
in any other. The Contents will ſhew where 
to find any of theſe things, and in the Work 
itſelf, are ſufficient explanations both of 
their formation and uſe. I ſhall therefore 
add nothing further by Way of Preface, Þ 
but ſubmit the whole Performance to the 
judgment and candour of the Publick. 4 
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"the i ULG AR ArITHM ETICK, 
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Wel Numbers and Fractions, 
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s jt it inconſiſtent with the intended 
a breyity of this Treatiſe, to enter upon 
e nice enquiry after the firſt Inventors 
BE of Arithmetick, or by what degrees it 
. has been ade d to dn E par eQtion : 
"Mo nelther is it my deſign, in th N follo win pages, 
Mo initiate gp Beginners j but "ſuppoſing 
Reader acquainted, at ſeaſt, with the metho * 
adding, Subikracking, Multtplylng, and Dividing 
"Mtho' perhaps er of th "Renton thereo 5 l 
J hall ay before — in as few Words as 06 ble, 
ne Apen of th oh e and thelr Ap» 
? ay * roughe the Yay! etles of praftiee, 
Arlthmetlek ( (wht Jul ly defined oy Ar of 
Mechoning) has for Its Ries Number j and teaches 
te glve proper anſWers to all ſuch queſtions as 
Jemand Mw many t For the more ready Arey 


— 
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Froateſt part vf the known World, w/s. 


(2) | 


of which, the ten following Characters, or F- 
gures, have been Invented and agreed upon by the 


12 4 5 67:6 py. 6. f 
And by the various combinations and repetitions 4 
of theſe ten Characters, may every Number, how 


great ſoever, be eaſily and expeditiouſly expreſs d. y 
Thus much in general: I now proceed to parti. | | 
eulars. | "I— 


1 Df the five firſ® and fundamental Rules, 
J viz. Numeration, Addition, Sulſtraction, 


OW 
| Multiplication, and Diviſion, 
rti. 1 | | 5 | 


N 


NUMERATION, or NoTATION. 


0D Y Numeration, we learn the different value 


O of Figures, by their different places; and, of 


conſe 
umber, 


9 
90 
900 

9 o 
90000 
gooooo 
goooooo 

' 90000000 
YJOC000000 


dy a ten-fold 


k P. 


The TABLE. 


Unites. 
r 
Hundreds. 


X Thouſands. 
C Thouſands.. 
Millions. 

X Millions. 

C Millions. 


Thouſands. | 


quence, to read or write any Sum,, or 


| x 


12 

123 
1234 
12345 
123476 
1234507 
1380 


123456789 


From this Table may be obſerv'd : 


1. The names of the ſeveral places, ws. Unites, 
ens, Hundreds, &. which proceed (encreaſin 
proportion), from the right han 


2. That” 


it gives value to other figures, by removing them 


the nature of Numeration, which explains the dif- 


ceeding 9, being conipound, muſt require more] 


dio can no otherwiſe be expreſs'd in figures, but 


column (Ten being ſtill che Proportion of increale) 


1 
2. That every Figure hath two values, one In 
itſelf; rhe other, from the place le ſtands In. Thus, 
on the left fide of the Table, the figure In the 
upper line, ſtanding in the Unites place, is only ner. 
nine; but In the ſecond line, being removed into 
the place of Tens, becomes ninety; and in the mo! 
third line is nine hundred, &. | b 

3. That tho' a Cypher is nothing in itſelf, yet 
into higher places. | 

All which being very obvious, I proceed to the 
next Rule. ” 1 ; 


| 


ADDITION {| 


* Addition, we find the whole, or total, of 
two or more parts, or ſums. n 4 
In ſetting down the numbers to be added, 
care muſt be taken to place every figure in its 
proper column; that is, Unites under Unites, 
Tens under Tens, G. Then will the reaſon of 
the work (the manner of which, I ſuppoſe my 
Reader well acquainted with) appear very evident 
from this undeniable Maxim, wiz. That the Hole 
is cqual to all its Parts. And the method of ſetting 
down the total may eaſily be accounted for, from | 750 


"Ps 


ferent value of places, as they proceed from the 478 
right to the left hand: For as 9 is the greateſt 736 
ſimple charader, or figure; ſo every number ex- 


places than one to expreſs it. Thus the number 
by removing the figure 1 into the place of Tens, 
which is done by ſupplying the Unites place with a 
eypher : And as it is the ſame with every other 


Con- 


7 


ius, Nonſequently, when the ſum of any column a- 
4 ounts to io, or more, the unites exceeding, if 
nly nere be any, or a cypher, if none, muſt be ſer 
nto nder ſuch column; and the ten, or tens, of the 
the mount carry'd en as fo many unltes, to the nent 
olumn on the left. 3 
yet What is here obſerv'd, as to carrying the Tens 
em the proportion of increaſe) from one column to 
Mother in Integers, may be as juſtly apply d to 


e numbers we ſtop at, in adding ſums of diffe- 
nt Denomin ation 


caſting up of Money, 


For your greater eaſe in 
Harn the following Table: 


| PENCE-TABLE. | 


Pence. 4. d. Pence. fe . 
of 20 1 81; 805 6 8 
N 30 2 6 90% 7 6 
led. 401 0 4/99 8 4 
its FO 4 20110 9 2 
tes, 60 (5 0. 1200 10 © 
n of o ö 
my JJ to ESTES, | 
= Examples in Whole Numbers, and Money: 
ns I, 'Yrra's. „ 
ol 125 737 18 og 4 
p | 423 10 10 
6 784 12 of + 
297 o8 og 
F432 11 114 
298 14 07 4 


| Enawplu 


£65. 


| Bu 
Examples in Avoirdupoiſe and Troy-Weights _ 
 AVOIRDUPOISE _ * 
Tins, C. q. Ib. oz. drams. "I 
#93. 39. $ -27- 19 TD 55 
. o8 1 17 10 06 
283 11 © tz o3 10 | Ul 
549 of 2 13 cg 07 b 
258 13 © IF 3 11 
2187 18 1 02 11 on Total. * 
— — wed 
ion 
TROY- WEIGHT. 2 ne 
Ib, oz. dwts. gre. 
327 11 19 23 
429 10 17 19 
274 08 13 og 
47 10 123 of-- 
326 09 18 ut 
— Rem 
15838 o4 ©t 19 Total. b 
— = 75 ne. without * 
D the ne. lin 
Ho ©4 Ot 19 ref. 


To know how many Drams make an Ounce, " 
Grains « Penny»weight, e. ſee the following Til 


ble, Page 19, 


Proof of Addition. 


The proof of this Rule j 
addition, without the top» 
ſum, if, when added to 
makes the firſt total, the 
bee the 222 Example, 


uſually a” 0 — 
Ine; which 


1 permoſt 1ine, 
ork ths — righ 


f 


ſoeon 


By 


2 


571 
But it is as good, if not a better Proof, to pro- 


's. Ice the ſame total, by adding your columns both 
and down, g 


s UBSTR ACTION. 


& Ubſtrattion teaches us, by taking a leſſer num- 
ver from a greater, to find the Remainder. 

4 The reaſon of this Rule is evident from the 
e principles as Addition; Subſtraction being 
t the reverſe thereof: And the number bor- 
Wed in any column (like what we ſtop at in Ad- 
ion) being always fo many as would make 1 in 


NY 


bi 


Examples in Integers, and Money.” 


Yards, : J. #, FA | 
7146327 | Lent 812 13 08 
1455695 + Paid 180 10 10 


— 


1 Rim, 7662353 | Rem. 621 13 o9 4 


Proof. 7146325 | Proof 812 14 08 4 
: J. „ : 
Boyrow'd 112 itt 08 4 
at ſtweral 212 17 10 
ume, (356 17 of 
| Boyyow'd in 999 o/ oo * 
Paid 519 18 o 
| Rom, 479 od cat | 
| Prof 999 of o 


AVOIR- 


1 
AVOIRDUPOISE. 


Tons. C. q, Ib, oz. drams, 
92 10 © 07 02 13 
N 1% % tt 18 of 
77 16 0 23 07 os Rem. 
© 92 10 o 07 of 13 Proof. | 
TROY-WEIGHT. . 
|. on: Aff. gre, 4 


From 672 10 of 09 
Take 149 11 of $1 


$32 10 19 12 Ku. 
692 to o ©9 pri. 


| pref of SubſtraRtton; 
Fs in this ie eaſily proved, by NIN 


thelr remainders heir leſſer numbers Whle 
(Ir right) will make the greater, 


MULTIPLICATION. 


Ulelplleatlon ( which 1s ho. fourth Rule 
ſerves Inſtead 5 many Additions; the pre 
duct of a Mult] progg on being only the, he rt 

petltlon of the Nee and ſo many times as ther 
are unites In the Multiplier, 

Note, The ready performaneeof this an! the nei 
Rule, entirely depends upon the perfect knowledy 
of the following 1. 


7 


11 
The TABL R. 


2 


* S » 


| : 
5 — 
| 00 


VS cow 


times 


VI cw ome 


| 


a 


ow 
* 


II ratimas{ 


| ytlmes [4 
— 
cnn] 
„ 
res terme are uſed In Nultpllcaton vis. 


\ ipllcand Multiplier, and Produ#?, 
1 pre he follow| ing * 21 to which Une _ 
he e belongs, 
theft c 


\6 nei 
wied 


7 | | R X= 


[ 10 J 

EXAMPLE. 
7563254138 Multiplicand. 

23476789 Multiplier. 


68069287242 | | 
 bogobogziog l | 
7294277 - 608 Proof, 
4137972482 1 

dee 

30273016 % C—x—ñ— 
11689762414 
15126508276 


——— 


177409656468 442882 Produt# . 


That Multiplication ſerves inftead of many / 
ditions; and, conſequently, that the truth of 
operation depends upon the ſame 8 {s en 

roved : For ſuppoſe, It were required to know 

m of four ſeyens; by Addition, the work 


ſtand thus: 


28288 


— 
2 


Too tedious. a method for practice pong (i 
_ once, by the Table of Multipl cat 
9 be 29; | | 

Nothing therefore remalns to be accounted fo 
this Rule, but the reaſon of placing every fol! 
ng particular produ a place nearer to the 
and than the product foregoing ! But regard 
lng ſelll had to the nature o Numeratlon, It 
—4 appear, that as we begin with the rij 
and fgure of the Multiplier, or Unites pf 
lo the {econd figure ſtanding In the place of T 


d 


e produkt thence ariſing muſt, of conſequence, 
e ten times NN than the ſame figure, Randi ng 
the place of Unites, would have, produced ; an 
) on, applying the ſame conſideration to the pro« 
uce of all fete other figures in the Multiplier, 


Proeft of Multiplication, 


Multiplication is uſually thus proved, Caſt out 
» vines from the Multiplican pou om 4 * 
F place the temiainders on the rig 
des of a Croſs, thus made . Tele — figures 
ultiply'd together, muſt have the e caſt out 
their produ and the rempinder' om at tops : 
hen caſtin the nine alſo out of the produc of 
zur Multiplication, place its remainder at the bot · 
m, wh hich, 3f f it agrees with the figure at the 
p. the work Is ſuppoſed right, 800 the Shample. 


A more certain Proof 


A Multiplication fury I then right, when the 


duct, divided by the Multipler, quotes the 
LAs 0e or "Vivid Pg hs "Muliplcand, | 
otes the Multiplier. 


ABBREVIATIONS, 
(ff ) When either your pins, or _ 


er, or both; have one or more *%y 1 3 
gn 9 
n 


ay / 
ö be 
8 en 
OW | 


rk u 


zht hand, only wa u by the 
res, — let on the righ than of the produ 


ny e ph ers as Were in bo \ the Multipliean a 


wtiplier 
 F3J060 — 
i 400 I 7000 W . 
1 822 — 
—— F368 tee 


1000.) Therefore any mee may be muftiply'd 
10 * 1000, &. * y placing on the right 


[ 12} 

hand of it, one, two, three, or more Cyphers; 
Thus, 7295 multiply'd by 10, is 72950 ; b 
100, is 729500, Or. „ iO 


(3413.) To multiply any number b add i ). 
eypher 2 it, and bein. Or by 15, 2 ſame | 
an | ln 


add both lines together. 
| | Vor, 


r 
7334 multipy , 


9% 977% 
e e 
i; mn 26670 5 is — 80010 


(44bh.) Any number may be multiply'd by 11 
111, Or 112, &. 8s in the following Examples. 


C1 1 1 BXRMAMBPABG:: 
7146 bh. by 2119 tur pug 
_— e 


— ä 4 
78456 7% ON comp | 
EF „ 1 49 1 792096 \s V 
ud by 112, thi: pegs oe tt! 7136 Vet, 
WH fr T | re ri 
= 71 oft 
Rn 799271 


We now proceed to our fifth Rule, 


DIVE. 
— j 


£ 13 31 
* 2 1 84 [ if 
| 4 D 1. 1 81 0 N. 4 247 
* Diviſion Cwhich, is the reyerſe of Muttiplt- 
0 cation) we find, how often one number is 
contain'd in another, * 
In this rule there are alſo four terms, the Di. 
ſor, Divided, Quotient, and Remainder * 


EXAMPLE ono 


Diviſir. Dividend. N 
305678 567895436783 (164284. 


22221653 


14309196 ” 
'9820407. 
2459063298 
14139863 
1270% Remalnder. 
\s Mult ge ſerves Fea of nan n oy 
ns ; ſo Diviſion ah plies the place of int 
ations { as jag, be vs made 5x 
re required , de 26 by 7, that Is 
often 9 is K a in fy j " Subſtri 
rk will and us 8b 


Addis 


un ay . 
nt poſs i 


tn ny 


1 * 


| [14] 

By which we find that 7 is 4 times contain d 
| the number .28. But it may be diſcover'd by t 
Z rules of Diviſion at one trial. 


| I There are many methods of working this rus; 
The following example is diyided fix ſeveral waza 


4 


„„ Second. 
#&(2 1802 | 
218880 .- -: F@SY(r | fy 
42645(1332 32) 465 (1332 r f 
3 3266% Put 
3 9 he 
Third. Fourth. — 
| 21 
1802 —_— 
188901 885 8 
ee © 
5 32) 42645 (1332 
32 pn 
96 
— hs 
„ 
_/ | 
32)42645(1332 (24 
„„ SEG hat to 
ds d man 
—— m end, a 
104 | 
— 
| 87 
25 28 5 : So 4 
(34h, 


2 Bi. 
Note, The two laſt, call'd the Italian ways, are 
oft generally uſed. 
Mr. Alingham has, indeed, ſet down nine ways; 
but his three others are ſo very like the 1ſt, ad, and 
za of theſe, that they can ſcarce be call'd different. 


ABBREVIATIONS. 


(1f.) If there are any cyphers on the right hand 
pf your Diviſor, you may cut off ſo _ cyphers, 
r figures, on the right hand of your Dividend; 
but remember to bring them down (if figures) to 
he remainder. | 1 1 


. 
| | 21,00) 8645|29(4.11 

=_--- .. 

24 

3 

35 

21 | 

—_—__ 2 

( ah) By the foregoing rule, you may obſerve, 
hat to divide by to, 100, 1000, &c. is only to cut. 


d many figures from the right hand of the Diyi- 
2nd, as there are cyphers in the Diviſor. 


EXAMPLE © 
11000) 43682|735 ( 
So the Nuotient ir 4728 2, Ms Remainder 737 


(3aly, p When your Diviſor is 12, or conſiſts only 
t one ſingle figure, or can be reduced to one, b 

tting off cyphers from its right hand, the wor 
jay be eaſily perform'd in one line, thus: 


"of RULE, 


"C'S „ Qu 

Drawing a line under the Dividend, ſet down 
under its figure, how often the Diviſor is contain'd 
init; what remains, imagine placed before the next Hue 
figure; and conſidering how often your Diviſor is 
contain'd inthe ſum it makes, ſet down the number 
underneath, as before; and ſo proceeding through 
all the figures, ſet down what remains at aſt, in the 
place where your Quotient uſed to ſtand. 


1 a. 

4 936456 12)83675(1z 7[oo)5635|15( Hau 
— — —  — ron 
23411 „„ 805 F x] 


If you are to divide ſeveral numbers by one com . Nhe r 
mon Diviſor (as in the calculating of Tables, & ema 
that you may know exactly at once how often 
your Diviſor will go, in ſome convenient corner, 
make a Table of your Diviſor, by multiplying it ſe 
verally by all the nine digits: Thus, ſuppole 561 
your Diviſor: 3 


562 
1124 
1686 
2248 
2810 
3372 
3934 
4496 
gogs 


Proof of Diviſion. | 
fit.) Multiplication and Diviſion mutual 
prove each other: For as if you divide the Produl pee 
of a Multiplication by the * 2 the Quortieno inſe 
will be the Multiplicand ; ſo, if you multiply rl 


Quoties 


Oo 0 Ss 


Con ] 
Quotient of a Diviſion by the Diviſor (taking in 
he remainder) the product will be the Dividend. 

(zdly.) Another proof of Diviſion is, by adding 
ogether thoſe lines in the following example, 
mark'd with Aſteriſms, (being the particular pro- 
ducts of the Diviſor, .multiply'd ſeverally by each 


or 18k gure in the Quotient, together with the remain- 
mberWcr of the Diviſion) the total of which (if right) 
dug vill be the Dividenſe. 
n the (3dly.) Diviſion may alſo be proved as Multipli- 


ation, by a Croſs, thus; caſting out the nines from 
he Diviſor and Quotient, place the remainders on.. 
Its right and left ſides ; _ multiplying the two 
5( Wioures ſo placed together, and caſting the nines 
— From the product, add what's left to the remainder 
f the Diviſion; and ſtill caſting out the nines, ler: 
he overplus be placed at the top; then alſo caſting 
he nines from the Dividend, ter down the figure 


com- 
c. Hemaining at the bottom, which if it agrees with 
often hat at top, the work may be ſuppos'd right. See 
rner Hach proof in the following examples. 
ire EXAMPLE. 
e $6! 736)863256 1172 
736* 736 
. 1272 | 7032 
2 3 3367 :: 3516 
1 3 — 812034 
| 4 Proof. 5367 — 
Fi „ 
— 644 Rin, 
11% — OO 0 
1472* - 863256 1 Proof. 
ow” „ 863256 24 Proof. 5 1 
auß Before we proceed to Reduction it will be ropet 
775 o inſert the following . 5 
„ B 3 TABLES 


[ 18 ] 
IN00000000000000000000 


TABLES of Engliſh Coins, Fight 
and Meaſires, 


Firſt of Cor x.. 


* COMPTS are kept In Pounds Shllltngs, | 
Peneo, and Farthlngs thus alyIded,. 


Farthings 1 Pen | 4. Se 
41 Pence 5 e Sling, eg 1 


7 
2c Shillings 1 Pound, . 0 
| | Ss © 

But the uſual Colns are, td 
| J. 4. fl, „75 / 

8 | 1 1 0 

1e ArO10s | 1 0 
Of Cold, A Gulnea, , Value 1 z 9 6 Pr 
| as + Guinea, 010 6 * 
ron 10 0 0 
AT Crown, J Value 1 60 1 6 N 
Of silver, The names of the reſt ſpeak thelr e II 


value, as a Shilling, « Six-pence, a 
Groat, or * 4. 4 Ae a To- 
0 


1 nny. : 1 
Of copper, 14 A Farcking! Þ thus welt, : : ol 


Beſides the above-mention'd, we have ſtill in uſe 
the names of ſome other pieces, which are now but 


imaginary, viz. „ 
A Mark, 14 
An 8 Value 8 10 © 
* 6 8 


Wercnrs 


| [19 J | | 


75 ” Wzetents 


— nd *. 11 e thus awt 
5 PeAAY WEE: : arg unee, | z 9. | 
2 Ounces 1 Pound, mark d ) jy, 


— +5 are welghed Jewels, Gold, SHiyer 
5 bd, Biend, Toad f T ; 


{ 


nge, APOTHECARIES, 


4 Gnas x "20 we'd, 3 4 

eruples Cane Dram 10 

2, Drama make « i Ones, bee nark'd 
I WW Ounces t Pound, ) 


By theſs Welghts, Apothecartes compound tholr 
fdicihes $ but buy and ſell thefr Drugs by fve/rs | 


f. Mu u, ö | | 

- dV GURBUAQTISE 

o MW Urans | ) e Ounce, % You, 
6 Je Ounces 1 It 

o s Pounds r 1 quarter of a Hund. re 
6 M4 Quarters 1 Hundred, - 

heir e Hundred a - row 

% This 1s, at prefont, the common welght of Eu- 

WO- nd, by which, Butter, Cheeſe, and al] Groceries, 7 
o4 ve. are welghed, 15 : 
0: Note, One pound Aveirgupriſa is equal tb 14 bn, 

uſe 1 wee, wy + Tvoy z 44 00 cube! Dry A Hi | 
bur 1 oz. 1 dram, and ſomething above f, Aueir- 


1} 


upoiſe, | 


/ 


ars 34 o. 


0 — 
DL 26] | 


170 0 1.7 TYT 


4 pounds 

3 Cloves 

2 Stones 

6'Todds and + 

2 Weys | 
{3 Sagks 


"BE 7 
194 makes a Fodder, 


M E A 8 * R 1 9. 
WINE, 


1 Plnte 


burt? oy 
6) en, „ i 
2 Hogſheads 
a Pipes 


5 


BIER and AL z. 


uarts 
5 Non 


2 Firkins 
2 Kilde Ew; 
3 Barre * | 


| 2 Pins 5 
| 


\ 1 Kilderkin, 
W 4% 1 Bee. t 
1 545 


- 


| JO) ond * 3 Callont mike | Firkin of Ale, | 
| | 
| 


DRY. 


n] 
; | * 
1 
* 


* SAR: 
$ Plats t Gallen a. 
3 Gallons. II Peck, 7 | 1 
4 Peeks | Buſhe], [ 
4 Buſhels | 1 Cem 
2 Cooms A Ji marker, (g. 
fF Quarters i Wey, J 
4 | 6ys | i Laſt, | | 
L 0 N e. 
110 rley. ore 1 neh, 
1 hes 1 Foot, 
3 Feet I Yard, * 
f Yards and 4 1 Pole of Pereh, 
0 Poles i Purlong, | 
8 Furlongs 1 Mlle, 
, E AN D, 
6 Square Perches 1 Rood, 
[ -_ Node [: make f Aere. 


Note, That a Geometrical Pace ls f Feet, and that 
ere are 1056 ſuch paces in an Engliſh Mile, 


5 1 07 


iz, Proof Nef Junrafy; 


a Note, An Bll Flemiſh is 3 2 of 4 Yard an Ell 
si is 5. | 


12 Co Dozen. Fe 
12 Dozen > make ; 1 Small .Groſs. 
12 Small 1 Great Groſs. 


By CHAP; 


( 22 } 


\ 5 d 5 8 . © \ ; 
0 * 1 . 4 ll = l ly 
A p 1 i 3 2 V — } : — > 
=! i A N '&W » U 4. 


CHAT N 


Of Revvorron 


tlon and Diviſion t or, 1 
10 All great names are brought into fall, byl 

multiplying with ib many of the !ittle ones as make 
ene of the great. 

8eeondly, All fall names are brought Inte great, 
by dividing by ib many of the little ones as maki 
one of the great. 55 
rd y, To change one fort of money, er welght, 
e. Inte another, Is only te bring beth Inte en- 
name, and to dlvlde the one by the other. 


5 le but an tepllestlon of Multiples. 


EXAMPLES of 0ach Sort. 
(Firſt Sort.) 


l. „ 3 
In 429 12 3 how many Farthings! 
"tis multiply d by 20 becauſe 20 8. make 11. Note, Thi 
| 128. re talen in. 5 


VVV 
'tis multiply'd by 12 becauſe 12 d. makes 18. And her 
the 3d. are added. OS 
x 1030947 5 5 
"tis multiply'd by 4 becauſe 4. Farthings make 1 Penn) 


— — — 


In 8 


| Anſwer. 4123788 Farthings, b 
| — 2 q 5% : 2 (Secon 


— 


L as ] 
eon Sort.) | 
In 4124788 ure how many Pounds * 


—.— 


12) 10309470 
eee 
l, s Ä it. 
We diyide — 12 450 12 the ſame 


eaſony that we md A by them in the firſt 
xample, 

(Thivd $0 5 4. 4 
Change 11 Iveneh Crowns, at 4 6 uch, into 


Wiles. 
1 


4 0 {rang 43)g1ppo1(yhro Guinea? 


— 
IF 
116 

— 
210 

210 


03 Six. pencet. 


les. 


ge in 4 
8 French Crown, 


3 41967 


Feat, 


ght. 
bn. 


ings! 
% 


"More EXAMPL E36. 


In 85647 Guineas, how many Pounds Sterling ? 
Penn Anſwer, 89929. 75 | | 


a Her 


Secon 


6: l 


421 


In wm Marks, at 13/4: 44 how many munen 
Auſwer, 3564 l nt 
How many Dollars, at. 17 10 are there In 


99773 Piſtoles, at 177, 64 
Anſwer, 361737 Dollars, and 6, remaln, 


In 92 1h. 9 58. to 4b. F g#t. how many ere, 
Anſwer, 476385 Gralns, - 
a 1 136. 2 947: 21 lb. You, th Bram, "oe 
many rams: 

Aue,; 3270511 Drams. 


How e y minutes flies the birth of Mr th 
it being 129 years f 


" Aufw#, $69763468 minutes: 


How many Gallons are there in 7r6g Fung; 
Aufmer; 1967388 Gallon 


Vie Theſp Ing * pea * ks T 


Yiur, 


many more goo 


(as) 


CHAP. u. 
T PROPORTIoN, of the Rutm of 
T uA A, Direc, Iidirert, and Double, 


18 Auls ly fan the 8 Vs hlvm wa FAN 


17 107 | 
ſurth un 11 hr hi be the Propore 
on Wi h, wh i Fitls, of 
110 i i an Humber, us the ſeeen 
0 
1 er ulffleult of this le, lies in flatig 
a 6 Four a het | ag 15 
Ny e ny FW8 1 — 
tal a len, & "the hl Aae 
mh aumy br ih then 1 mand 0 1 
0 aWAYS Wi þ n Your 
they Fw rw, you will fe f fl l 
the i vi , made 
aur fy , 1 1 15 , gan ar will 
the ſecond place, gand n 
Iſo A ways by of 15 e lame wh with A be 
Th ber 
he 4 being thus ſtared, . 3 
re 3 ſo) bring your firſt and third num» 
ers into one name, and your ſecond (if of ſeveral 
lenominations) into its loweſt term; Foe multi- 


lying your ſecond and third numbers together, 
nd dividing the product by your firſt, the quo- 
ient will be the anſwer of your queſtion, in ts 
ame denomination you left your ſecond number. 
ee the n, | 


EXAMPLES. 


(Ex. 1P.) How many Ounces may I buy for 81. 
fIgiye after the rate of 20. for 18 Ounces ? 1 


n 


0 7005 


the * f, 
of @ Pound, ave n 
a by d, % fro what 
Aug; 1 Will pred 
pe. Pho of 1 
15 aud 4, te bring out 
the ond Pence, and Far- 
things. 
This, way 


of valuing the 


Remainaer, is more fully 


explaind in the ſeventh 


ſort ef Reduction . | 5 
Fractions. | ; 


& | 


(46) 
171 e An the 


D 
578 [T8 


del py tr th a / * 1 
Fry 10 — 6. wil * 


N 
wy 


4 4 
* A Q 
. . 


133)504(3 


HN 
106 


. 5 4, 


51% | It 


5 5 | 
WT 
138)160(z | 
138 
— 
en 
1 
5264( __ 
$238; - 
126 


50 { | | . 


021 


yard of Mull b 
raul Argon e , T 
115 6 1 mate * is 
— 
q 5 7 
by. 54 
jus Z „n Fefe. 
160 Jaa 
1 
f 0 — Þ 
1 i | | 70 
Ii: 
. 
RON 


of every four numbers in Urol hoo ortlon, FR 
rodut 1 the two means multi fl nto each o- 
her, will be equal to the produ YE the two ex- 
wy ſo nad ply'd: therefore, multiplying your 

14 9 fourth number found, and comparing 

t qe the produce of — ſecond = your third, 
f the 7 roduQts agree, the work is right. Thus, i in 
he firſt example, 72 (the fourth number found) 
ultiply'd by a 2 (the firſt number) gives 144; equal 
o the produce of 8 times 18, the ſecond and third 

umbers. | 

And from hence ariſes the invention of the fore- 
going rule, for finding the fourth number; for if 
he lecond 3 * by the third, — 

equ 


34.) 


eg val to the firſt mull 9 by the Fourth, Te | 


Faln that if the pro cond and third | ea! 
$1 vided ded = = 15 5 i 1 Quotlent muſt be the en 
e mber z very Dividend muſt | = 

wn to þ s produce "of ty Diviſor and Q otlen iP 
the _ naps r (if Any/ elng alſ conf] Ur at 

Butts In this ruls thay all be proved by « bach 

. f us reverſing the third Example. al 
Jar rdf. 4 a, AV A 

#48 1 109, thts 7 6 wit ay 40 

f I YI i 39 hi] 

5 7 Nil 

1904 19604) 43F 1023 4 yarde "op 

= . nn ore 

3 ultl 

943 Is, 

2  juſ 

2686 — 

18 5 Remainder of the other Mer“ 

— 2 ſtating added, 'p, B 

1704)1704(1 Je oe, rtio 

— SYS | 2 | We 

10 20 7 tion 

Thoug h in the former of the foregoin proofs 1. I 

the manner of: working the Rule of Three is ſufficient l, ou 

ly accounted for, and the reaſon of the operation de 

plainly enough laid down; Je et as this may juſtly}W1n'tc 

be look'd upon as the main Rule of Arithmeticłk, te y 

and as the ſame application of proportion runs thro We! e 
almoſt all its other branches; it may, perhaps, help 
to make it ſtill more evident, to look back again 

upon the firſt example, and obſerve it in another su 
light. The queſtion there ſtated was, Jf 2 /,—18 % b PE 


81. Now had it been, If 1,—180z.,—81. tis uſt 1. 
clear, 


49 


ear, chat If x1, would buy 1 0 that chen gh 


be GL e 1 as N that 1 97 ak 


uſt | 
ton 


"back 


jon, ant 1 he e Mi 
ries of 18 os; e N 


e wy 100% %% moat be 
erefors e bod iy] G yok pr te give, the rue an fw br, 


aln, had the ne of 15 68: been 4 0: 
FE on would 7 a e boug ht but fourth part bf 
F; 1 what pre — 


4.4 641 Vs: 46 $4: conſe bent 7 
b er the firft number enéfeaſt 10 In = 
oper tlon muſt the fourth number deerea ſhy 
15 Is platnly 1 by dividing 1 the 
IMber, 
Nite, In the eperatton of the Rule of Three, the 
ff and ia Ms” = ** propararion are no 
ore regarded, a8 0 my egg inatlonz but arg 
alt] oly% d and Ie th, only as ab ſure num 
17 Fee and deoreaſing the middle number 
juſt proportlon 
Nore alſo, That what has been fald of the reaſon 
| working the Rule of Three, ought allo to be con» 
ther Wer'd 2 the operations of Iutereſt, Rebate, Fellow- 
'p, Exchange, and all other * applications of pro- 
drtion, 
We now proceed to ſome other practical obſer- 
tions. 


1. If you would drew. at what rate ou muſt 
i Hut your: Pahe . 15 as to make a 171 

d gain e wh ole, add the money you would 
in to the by the Whole goods coſt 5004 and then 
ite your queſtion thus: x7 the whole be ſold 5 the” 
al of the MW and Gain, what muſt 1 . 


oofs, 
lent: 
ation 
juſtly 
tick ö 
thro 


help 

again 515 EXAMPLE. > 

-_ _ J would, by the felling « of 72 * of! 
Cloth, which coſt me 40 J gain 51. for what 


1 ut L lll it per yard ? Then, | n 
py 7 I 


1 30 
| yore | l, | FT 
2 Tn be fold for af, what wilt 1? 


40 Cf. ld - vi 
Ker 040 4 11. av. 
10 0 
— I 
3a)abo(h 
a 


t 
64 „ e 
— — 

0 


1 ; 
: 
* 
' , 
; * 


1911 


7 (46:),Qrif dame e having happen'd to the Cloth Mrd x 
{ were to have been loſt by the whole, then thi 
laid /. muſt have been ſubſt racted from the coll 

and the remainder made the ſecond num ber, a 


CT nn NT Oe" 

(340 If you would barter or exchange you 
goods for others, firſt find the value of your own 
and then ſee what quantity of the others the ſu 
will purchaſe. FE "= 


4? : 1, 


EXAMPLE: 


(gt) 
EXAMPLES, 


at quantity of Pepper, at 3 4. 6 4. per td. may 
1 e r 8 b. 6 Tobacbe, at 33% 


& | (Of | LS 0. 
rift, A 
1178 
4136 
Ane, 1 h. 

| 5 7. a, Ih, 8 
Then, If 3 

7 mrs 


Anſwer, 6% Pe⁰j,ʒ 
ABBREVIATION. 


The work of ſome ſtatings may be much ſhorts 
, by dividing thelr firſt and ſecond, or firſt and 
al numbers, by any figure, ſo that nothing may 
aln. 1 N Elen 6 


NA EE. 


1; 


32) 


'KX 8 * EI. 
. 5 
| if 9aloo wut pay 70 how many would 19664 70 Ki 
% "HH . 4944 f 
5 ſh 
1 8)a68o( | , 
Anſwer, 4.60 Ar 


The numbers 1 J are abbravien 
by firſt eutting off the Cyphers rom the f. 
ſeeond numbers, 700 n dlylding the fi oh 0 
iu — Þ $6 and 0 

The reaſbns of this abbreviation may be ſeen 
the fifth ſort of Reduttion of Vulgar Fractions, 


More Nueſtlon, in the DiRBET RV o 
THhrus, 


| The eloathing of a Regiment of 40 men, con 
to 3000 J. how much is that for each man ? 
Anſwer, 40. 17. 0 d. 4 | 
How long ſhall J * laying up rp0co . If I put! 
Ja Guinea a week ? 
| Anſwer, 366 years, 15 weeks, 4 days, 


oo Sea - men are to have 4 4, 3 per day each, w 
will pay therh for 23 months? 
| Anſwer, 60371. 105. 
What will an eſtate of 4000 J. per Annum, allow Tw 
Gentleman to ſpend a day? 
Anſwer, 10 l. 195. 24. 
A Gentleman's daily expences are 137. 7 4. abo 


whith, he yearly lays up 600 Nobles, at 65.8 
eac 


tw! 


I, What Is " ſtate worth per Anu 
1 1. 17 11 4. F . 1 

nan own e vompounde with bly 

editors for 77 1 per 0 what Wil that amount 


4 Anſwer, 197 J. 71. 1 | 

= Fear e. per ell, J galn 8 / per Gove, Clet 

5 at Chal gain br ou 1 the Hank 67. th | 

a Anſwer, 160, 

90 { Tobaceo, which eoft 14 / per W be fold for 
— U 0e what Wy Meh pf os Con | 
Go M uſwer, g5 (, 91: 44 4. 


Bought pf 3 of Holland, 0 hl un 0 
n 


vat b, At m ad, per ell, What 
rt os whole, IF 7 tel) It for 7% r eff ANN 
t 4 Anſwer, 3. . gd 


I have by me gs Ib. eie whlch coſt me 7 l 
t ſome damage hav en'd to them, 
ns. Willing to loſe / In ths whol ©; at what rate muſt 
ell them per ounee 

An ſwer, 7 d. 4. 
A Merchant ſends over to Iyavee _ tons of Lag , 
41. 10 9; per Pothory {i 0, 19.3 what quanelt 
Wine, at 30 J. per plpe, may he expect In return 

Anſwer, 74 pipes, 19 gallons, 


by returns from thence ; the one half in Wine, at 
er Ton ; the other half in Oranges, at 3 J. 109. 
Cheſt ; what Ay 0 of each will he have? 
# 15 $364 364 Tons, ogſhead of Wine. 

” 8584 Cheſts of Oranges. 


Two men part, at the ſame time, from the ſame 


ace; the one travels north 32 2 miles a day; the 
ow 


her, 36 miles a day ſouth ; long will it be 
abo fore they are 2000 miles aſunder ? 


5. 8 "Whine 29 days, 9 hours, 52 minutes. 


A Merchant fends to Spain 1300/pieces of Broad 
oth, each piece 37 yards, at 155. 6 4. per ax „to 


* 


The 


( 44 1 


n Indirect Rte of THAR: 
B the muff Ne of Three, the numbery are 
1 


re Nec PAR that „ the fourth nit 
th th Year the Ane rat 0 1 


Poe 6 the tf i Low tg NN Wa 
| 66 or ente t 
vin al x 0 uy . 61h or tho t thy rt 


WANT, fesch 
1485 th In Its 6 Tee 
ö. 05 i ee (46 10 
f 8) y our f if and and | etna 8 Mult 
ther and Bur third n 15 8 YOUr 
of Quotlent, as before, will be ine an 
E 4 MPEE 1. 


(F# df Wow number of men muſt boom 
| 6 Ani b, In 18 days, what 44 men won 


thy 


aayr 7 „. 
if 4 —  __ 


120770505 


—_ 


| Anſwer, 117 Min. 


„ 
Ie Auel t the Indlrec Rule of Three. 
171 lend 4 136 , for; months, how long my = 


I keep 48 / of hls, to requlite my 
Anſwer, g months, a weeks, 6 days: 


OY 
Tf 46 Clerks In 48 days finifh a plece of wrltlngl 
In wins time wouff ie blech. decent the mol 


Anſwer, 26 days, 19 hours, 19 minutes. 


A Garriſon, conſiſting of 1 {39 men, being bl 
ſloged, haye proviſions only for 1a days) but! 
being neceſſary they ſhould hold out 3 weeks, ho ; 
many men muſt be ſent out Þ Sa 
420 „ Aaſwir, '666 men. 4 ae 


IT 


en, 


1 eee 5 f . . 51. ö 12%. 
The Dou II RVUII of Thins. 
Ne. in this Rule haye five. Numbers pro 
ſtatii 


poſed, and are generally anſwered by tw: 
_ ſtatings ; of which, one ſometimes happens to b. 
Indirect, as in the ſecond Hxamplsss‚‚ 


o 
[ . 5 ” FEELS SS | * 
* 2 * oy 9 * "oy | "I Fe > 0 2411 y 


{034 7 EO IAC 
1 
, , 1 4 


EXAMPLES 


11 
UX 4D : 


% %% The carriage of 434 hundred welnke 
Greg to 11 BY Ker tha fun rate; Wi 
pet pay to have 78 hundred Welght earry'd 94 


TY 
Will 


e of I (of 
(ting Firſt, — 
"I | — 7 4, 
| 10 76429 fnolt. 
2 
115 1 55 
ab 
Mu. 7. d. MI,. 
en, 7/629 1—9 4 == 
| 12 — | 
32)96(3 
— 
0 
„ C3299 40%½¼. 12(58 %% 
910. 490 | | | 210049 
10 499 N 3 | 
8-4: 428 X Anſwer, 210. 94. 14. 
971 4 — - 
*Fl4 e 
Fog. 
— 
10 


LES - 
C Wet, 


[38] 


Note, It had been the ſame thing, if the mil es 
| had been made the firſt and ſecond numbers oft 

firſt ſtating; and the C, weights the firſt and f 
cond numbers of the laſt. : : 


Nees alſo, It may be done in one ſtating, thus: 


72 7J. | - | 
ME ns © nn / 
Miles, 94 Miles, 
192 312 he 
160 702 
— — 
1792 7332 
1 12 
a — —— 9. 4. 
— 1792) 8754 I 
| 7163 or 
— 4. 4. 
9 2. 902 
1612 
" & *176 
12 
1792)2112(1 
1 
"2 


(Eu. 20 


5 


e mil 
oft 
and { 


thus: 


1. 20 


. 
(Ex. 2d.) How. many men muſt be employ'd to 
eap 420 Acres in 17 days, if there were requir'd 
7 men to reap 44 Acres in 5 days? | 


Acres. Men, | Acres, 
Firſt, . 


2940 
| | 1260 
Days. | Men. Days. — — 


hen. 7 Jan 
5 10 


. 


9 474 

13 .. "on 

; 9 | *420 

5 20 378 

nſw. 84 Men. 7 42 


Note, If you would work ſuch queſtions of the 
Double Rule of Three, as have one of their propor» 
jons indirect, by one ſtating ; you muſt multiply 
he third number of your ſtating, by that number 
ou would otherwiſe have placed under your firſt g 
nd your firſt number by that you would have 
laced under the third; as in the following Ex» 
mple, 5 | 1 | | \ 


EXAMPLE, 


ther way of ranging the five Numbers given in | 


[4a] 
EXAMPLE. 
Heye, Men. F (1117 


mn — 420 The nume, of dw 
15 Les 8 1670 have wg to th 
— 


5 — F (LIT 1 
375 1100 10 
74 7 4 
9198 14760 T 
N 8 6390 | Wl 
of days whith 9$13)777600(84 anſwer, ar before. «a 
ave relation 9344. En 
fo the 420 — 
Aeres. 4260 | 
| 5 T 
'588 ” i 


Dr. Harris, in his Lexicon Technicum, teaches ano 


Double Rule of Three Queſtion; which, according to 
the following Rules, gives the ſolution, whethe! 
the 1 be direC or indirect. Take his me 
thod in his own words. | 1 0 
I. Obſerving, that the given terms are alway! 
« five, whereof three are conditional and antece 
dent, or ſuppoſitious, the other two demand tht 
1% queſtion, and are conſequents anſwering ſome o 
the former antecedents; inſomuch, that wit in 
' the anſwer there will be as many conſequents al 


% antecedents, which muſt match one another | place 
** the ſame denominatlon exactly. | 
II. For the right placing of the 2 an 
i terms, the three terms of the conditional par 
are duly to be regarded: Let that which is thy Ti 


it principal cauſe of Loſs and Gain, Increaſe 0 
1 Decreaſe, AQion or Paſſion, be put In the fir 
place; and that which betokeneth the un a 
th ms, 


/ 
i thme, diſtance of place, e., be put In the fer 
cond lacy y and the rema ming * In the third, 
The conditional part thus ſtated, the other two 
i terms, Whereln the demand Iles, muſt be placed 
| ſp under the former terms, that they may cor» 
'-reſpond one with another. Ny 


R uU L K 1. 


„Then, If the blank, or place ſought, fall un- 

' der the third term, multiply the three laſt terms 

| for & Dividend, and the two firſt for a Diviler 1 

. '' and the Quotlent glves the ſixth term required. 


- RULE 1 
ut If the blank fall under the firſt or ſecond. 
„term, multiply the 1ſt, zd, and th terms for a 


ſt 
„ dividend, and the zd and 4th for a Dlylſor: 
„The Quotlent glyes oo anſ\er. 


$ Ano 

in | 
ng to 
ethe! 


EXAMPLE 1, 


s me fe 12 Rods of ditching be done by 2 men in 6. 
„days, how many Rods ſhall be wrought by 8 men 
— it in 24 days ? 


* Anſwer, 1 92. 


Wes ſtated as before directed. they 


uin The numbers N 5 
ats will ſtand thus, the blank falling under the thir 


Men. Dat.. Rods. 


ü 12—6— 12 


8—— 4 


Therefore, by the firſt Rule, the three laſt terms, 
vie. 12, 8, and 24, being multiply'd Into each o- 
ther, glve 2304 for « Dividend; and the two firſt 

| C1 terms, 


n ati 
| par 
$ thi 
ſe 0 
\ firl 
(ce 0 
Ime 


: [ 48 ] L 
terms, vic. 2 and 6, multiply'd together, u 
for « Divifor, whit quoted os, the an * b 


OO BNAMPLE A 


If 3 men work 12 Rods In 6 days, how many men 
Will work 192 Rods In 24 days ? 2 


Men oy a Rl | 07 


1 12 


Here, according to the ſeeond Rule, the firſt, ſe. 
cond, and fifth terms multiply'd, give 2304, which 
divided by 288, the product of the third and fourth 
numbers, quotes 8, the anſwer, 


Me EXAMPLES, 
If 400 pecks of Corn will ſerve 32 horſes 1c$ | 
days, what quantity will foo horſes eat in 20 days? 
| Anſwer, 1157 pecks, 4 


If 56 gallons of Drink ſerve 2 F perſons 120 days? 
how long will 200 gallons ſerve 12 perſons ? 


Anſwer, 892 days. 


4 1 * 
H « \ * 
»_ , 
ws. 
A. — 
2 — U 
2 . — 
— 7 2 
% c 
WH 
« - — 
* — — 
* 


1 2 2 

0 WW CP J ] 
mend SN), 
10 2 


i 


— 
ga © 
* 
* 
* 
= 


Wo 
* — 
n 


g 3 4 
p | _ —_— ___ WY 
- Tz 89 - 7 . 11 592 8 7 4 ! 4 
I\ Kd 18 7,» | eos / I Ti 
a « 4 *. * <, 


CHAP, IV, 
of P4000 and Ta ET T and 
TARA. 


I {fs 
hich 
urth 


DIY PRACTIC, "FART TIRE compendlouſly 
O caſt ra“ price of their Commodities, _ 
Ang by TRE and TAR x, dedu& thelr Al- 
dwances. 

Both theſe Rules will be beft explain'd Pp exam 
les; and both require the r know edge of 
ſl. following 


108 


ys? TABLE. „ 
J % 
i * 
ys? ofa Pound. Of a Shilling.“ 4 — 
3. 5 ; 24 — 
1 0-28 1 — 12 4— 4 
oa I +1, | a= 
" 1} {nd 
2 6— 18 |3 — 7 | [fa Hun 
14H % — {|80*: 
F o— 7| ][Ofa Penny. 14 Su 
6 8— 2% ffn. Of c - 
10 o— Ff jt a4 W 
5 |. [eget 
2 4 


''©4 © albins 


| E 44. ] 4 
Before we proceed to the rules of Practice, it w a? 
be proper to ſhew the manner of multiplying a 
dividing numbers of ſeveral denominations, by 
ſingle figure, without Reduction. 


Example of MULTIPLICATION. 


| . | 
Multiply s 8 4 > ake 
| 13 | 


facit 43 6 8 


Here, firſt the 44. multiply'd by 8, gives 324 
equal to 25. 8 4. therefore ſetting down 8 in th! 
In of pence, we carry 2 to the produce of thi 

illings: Again, 8 times 85. being 64 s. and thy 
2 carry'd making it 66s. or 3 J. 65. the 6 is ſe 
down in the place of ſhillings, and the 3 carry d on 
- to the produce of the pounds. Laſtly, 8 times 1 
being 40 l. and the 3 carry'd making 43 J. the whol: 
product appears to be 437. 65. 8 7 


; | Fc 
Example of DIVISION. ne 
8 © 2 
Divide 43 6 8 % 8 111 
80 43 6 80 we 

facit 5 8 4 - 


In dividing the above ſum, we find, firſt, that: 
8 will go f times in 430. and that 3 will remain; uf 
therefore ſetting down F in the place of pounds, nd 
we multiply the ſaid remainder by 20, and, 17 W 
in the 6 odd ſhillings, the produce is 66 7. in whic 
again, the diviſorgoing 8 times, and 2 remaining, 
we ſet down 8 in the place of ſhillings, and multi. 
ply the 2 remaining by 12, which, with the 8 odd 
1 | 1 pence 


Eds] 

nce taken in, produces 32 d. in which, laſtly, the 
iviſor 8 going exactly 4 times, 4 is ſet in the 
ace of pence, and the whole Quotient will be 
und to be 51. 8s. 4d. | 0 


Rules of PR ACTIC E, with Examples. 


V. 
1. When the price is ſuch a number of pence as 
ake an even . of a ſhilling, divide the quan- 
ty of goods by ſuch part, and the quotient will 
the anſwer in ſhillings. : 
nl FXINPLE | 
in th Suppoſe you would know the price of 5296 ounces. 
of thx Gum, at 6 4. pern ounce ; then 
and the | 
S js (et 02. 
ry 'd on 6 d. being 5 F296 | 
nes fl of a Shilling. $ —— _ e 
wWhol 28648 ſhillings is the anſwer: 
For were the price 12 d. or 15, the number of 
nces would be the number of ſhillings they 
7ould coſt-: therefore, the price being 64. the + 
f a ſhilling, the anſwer muſt be bur + ſo many 
billings. So at 14. 14.3, 2d. 3 d. or 44. tis but 
e 1 +, +, 1, or 4 parts of the quantity of 
dods, and the quotient (as aforeſaid) will be the 
nſwer in ſhillings, which, divided by 20, gives 
og e ins in dividing by the 
Note any thing remains in dividin the 
WL parts, ( . * the next dem, it 
1 uſt be multiply'd by 12, the pence in 1 ſhilling ;. 
111 „nd the-produb divided again by the ſaid part; and 
hk f any thing remains there, it muſt be multiply d- 
1 Wy 4, and till divided by the ſaid part, to produce 
mA Frcbings. E | Rs, 
3 odd 


ence. Cos  AXAMPLE. 


85 r 46 7 | 


EXAMPLE. 


0. d. 
1 7243 at 1 2 per Ounce. 
123 65ʃ7 44 Pen 
— Far. 


| 32 J. 15. 4 a. facit. 


2. If the pence of the price are not an even par 
ofa ſhilling, it will require more than one diviſion 
to find the coſt of the goods. Thus at 5 4. or an 


other number of pence between 6 and 12. $ 
| | h b. 
EXAMPLES. our 

„ x . 
F527 at 5 per 16. 1 436 at 9 per Ib, 

Pg 1 61 218 

14 43 11 31 - 109 
219 7 3217 


101. 199% 74. facit. 161, 7 8. facit. 
In the firſt of theſe, ou, is taken, thus : 4%. i 


the + of a ſhilling, or the top line, and 1 d. the 4 oil f. 
ence, | 

In the ſecond, the 4 of a ſhilling is firſt taken fot — 

64. and then the 3 of that 6 d. for 3 4. ive 

If the price is both pence and farthings fot Ne 

the pence, 4 before z and for the farthings, tak | = 


the even parts of @ penny: thus, 


EXAMPLE 


1 


0% d. 3 
$32 at 1 2 per Ounce. 


Penny, 1% 44 4 
Farthing, 1 11 1 
555 


— 


21. 157. F 4. facit. : : 


| 


4. When the price is more than 12. and leſs than 
5. leave the top line for the ſhilling, and take 
our parts, as before, for the remaining pence. 


EXAMPLE. 


3 1 8 
| at 19 15. 
„ 
679 74 

8835 11 


441 J. 159. 144 facit. | 


** 
l 


5. If the price it two or more ſhillings, with- 
pence, Cc. either take the even parts of a pound. 
rom your top line for the ſhillings, which will 
jive you the price in pounds or multiply your- 
op line by the number of ſhillings; which will 
tive the anſwer in ſhillings, ſtill working for the. 
ence as before, See both ways In the example. 


C6 BXUMALE. 


i 48) 


EXAMPLE, 


0%. 6. d. "02. 's. d. 


5263 at 2 6 per Ounce. 5263 at 2 6 per Oun 


4. — U—ꝛ— 


— — l 


210 17. facit. 
I. had 


2 64 657 17 6 — — 
| 4. 10526 
63 2631 6 
13157 6 
6571. 175. 6 d. facit. 7. 
5 1 iply 
By the firſt way, it is thus done: Had the pri er t 
been 1 J. or 205. tis plain it would have come to a 
2 re as there were ounces; therefore at 
25. 64. which is the 3; of a pound, it muſt come to 
the g of ſo much money. | | 
The other is done by ſuppoſing the top line at 
15. then for 27. it muſt be twice to much; and fot 
the 6 d. half the top line, or the value of a ſhilling, 
- muſt be added. See both ways in another 
. £4 
5276 at 19 9 per. ib, 5276 at 19 9 per It. 
. — 1 19 ä | 
10 1 2638 — | 
5 7 1319 | 47484 
10557 4 4. 57276 
64: „ - ; 
3 ſ 19 11 1319 « part 
F210. tv. fait ' 104z0]1 Wa 


149 J. WL 
6. When the price is any thing between one and 
wo pounds, leave the top.line for the pound, and 


ake your parts for the remainder, 


EXAMPLE. 


Oun 
— © „ 
s. d. 5284 at 22 6 per ib. 
2 64 673 | 
6057 I. facit. 


cit. 7. When the price is two or more pounds, mul- 
iply the top line by the number of pounds; and 
prior the remainder, take parts, as before. 

e tO at | | | 
EXAMPLE, 


Dre at 
me ti | 5 
| ts. ' 4. d. 
ne at 2364 at 4 18 104 Per 18, 
1d fot 4. „„ | 
Uing, —— 
1. 9456 
3 1182 
BE. 
2 { 263 8 
14 118 4 
it 643 69 2 
92 34. 29 11 
111 141 6 


8. When with the given quantity there are odd 
parts, ſuch parts muſt be taken from the glven 
pricez as in the following examples. 


hen BXAMPLES. 
9 


[50 3 


EXAMPLES. 


C 
365 2aty f; per 0. 
4 5 


| 6. 1825 | | 107 
F $ © 7 | | 5 2 

2 qr. 1 2 12 6 0 dl 
19181. 177. 6d. facit: 2 


„ „ C5 & 
7760 3 14 at 8 19 6 per 0. 


7. 78920 

10 3892 10 
F 1841 F 
q j——=1473 © 


291 4——4 9 9 
1 4+ === 410 


66106 J. 147. 64.1 facit, 


As in the firſt of theſe, for the 2 277. J the price 
of the C. is taken; ſo in the ſecond, not only 4 
the price of the C. is taken for 2 77, but allo 3 the 
＋ of 2 qv-. for 1 g#, and j that again for 14 lb. 

ve more camp let. = 


BXAMPLES, 


105%. 
2 
0 d. 
10 C. 
2 
1 
2 7%. 
1g 


, 


773115. 144 


Ih, 
527 
2 


— 


— 


—— . —Uñ̃—— 


1283 J. 71. 5 a facit, 


[4] 

' EXAMPLES, 

Tons. C. gre. ib, J. 7. d. 

$73 13 2 18atg 12 10 per Ton, 
9 


— — 


140 wo 
* 57 06 
— 23 17 
28 * 16 


17 


7 


TT — 
— 


1— 0 


2 


2e 


| 


9. dra m,. I. 4. a, 
13 If at 28 73 perld. 


The 


( $2 ] 
The laſt Sum another way. 
ih, ox. dvams. I. 5. d. 


527 13 Mat 28 71 fer Ib. 


2 
2 — 9E . 
— — — - I — * 
2 * — — —_— — - * 
—— . ͤ— — — 
LY - 
. 


[ 
to 
＋ 


—— — — — — — — —ñ— — — — 
ä . a 
No 


1283 . 77. 8 4. faelt. 
Another EX AMP 7 E. 
Ib. Troy. ox. dwts. grs 


"mm 11 12 Hun 16 len- 


iy | ITS; 
19 + 
16 0 e, E my 
1-1 ' 
11 


f/, SS 


i 


_ 
Vote, The foregoing examples, and all other que- 
ons in PrafFice, may be perform'd " the Rule of 
"ee, Practice being only & compendious way of 
culating ſuch by on in 1 as have 
unite for their firſt number: But to ſhew the 
vity of this way of working, as well as to prove 
e truth thereof; ſee the laſt example done by the 


* 


le of Three, as follows. 

By the Rule of Three thus: 
b. 6 #; * Ib. oz. dwtr. gre» 
1—coſt—23 16 4 what will 736 11 12 13? 
3 e 


478 8843 
12 20 
5716 176372 
— 
707491 
353745 
4244941 
1 F716 
w⸗ 25465646 
8 4244041 
29714787 


5 2122470 12 | 
$7610) 242640827 5[6)421251 410 
122, Lara | 
I} 95522 10 f 
ct 177. 1 ted 


Nie Fanthtugt Wore 
an by Brafttee loft 
fe, you ya 

atutng. 


2753000 
8 Ene 


Tal 
PROOF, 


Sums in this rule may be prov'd either by takin 
the pared two ways, as the laſt example but one ; 
by the Rule of Three, as the laſt. 


ABBREVIATIONS. 


As this whole rule is indeed nothing elſe, j 
may be thought ſtranye to mention ſhort wa 
here, in a particular ſeclon; but as there are dt 
grees of compariſon, ſo even ſhort ways may be 
more ſhorten'd. | 


* 
zht 


wi > 


1. The value of any quantity (the plven price 
one which is an even number of ſhillings) may h. 
moſt compendiguſly found, by multiplying the (il 


vantity by 4 thelr number, publing the unites ol 
the firſt product for ſhillings, the reſt belng pound, 
EXAMPLE * 
Fre Elli of Hilana, at be, 5% BY, 
3 | 
at ies Anſwer, : | | 
1 Tfthe price lan odd ce AA | 
% but long 10 ers, and adding as of the it 
iis te ths oauer; 


BXAMBPLE, 
Hot bf 
1 at if d md. 
i 5 

18% 
15 /, %, Ae 


16 " | 


4: We 


& 


[ 55) 


re there pence in the price, their parts 
0 alle eaſily vs taken in the ame method. 


takin 


Ine ;0 EXAMPL E. 


Wo 
$334 at 7 74per lb. 


Ie, | 


3 ; 

Way "3614-6: 

nay ws . 134 12. 
3 3+ 

Irice — — 


nay | 1071 J 147. fart, 
he ai 
\{tes 


ou Another ſhort ang uſeful way, when the quan- 


is (mall, Is t6 multiply the prlee b t thus 
gur | vantlty is pre 000 furs, ils done 
dne Une. 

Et, 
k x 4 * EI. 


| 2 'f #1: | | | 
en, at + 19 1 ml. 


1 


0 * OS. \ 


1 7 TT Seth, 


bn ay, e th} bee 40 Hal 


WL ut What 4 we mu 
yan [pri th ag WY, ty; ( "i | 
1 Uns Ace 1 0 1 
0 15 4 b Hot nt 000 
y BAG 
al ce hh 
1 will 10 F f 1 of, 


ro 
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EXAMPLES. 


- Yards. 4. d. 
32 at 15 8 ; per Tard. 


The value of 8 yards 6 F 8— 
which multiply d by 4 


* 


gives 25 l. 24. 8 d. the price of 32.yn 
1 —4 times 8 being 
Yaras. 4. 
144 at 1 5 6 per Tard. 
5 1 


12 


« 


183 1 12 5. 04. facit. 


6. If no two figures will exactly produce thi 
given, take ſuch as will give the neareſt produd 
them, which will generally be within oue or ti 
more or leſs; the value of which muſt according; 

be added or {ubſtratted, 


* 


EXAMPLE. . 
Ib, ; 1. $1 al | | che 
fy #t t 10 9 per lb. x, el 
"= ret 
_ 3 V 
The price of 9 lb. 11 16 
| 50% 4% by F 6 iy 
ter the Price of fa lb., 84 % 6 1 
M eh the prite I Ib added 1169 me 


walker 84 11 4 the value 


- 7 

o had it been multiply'd by 7 and 8, which would 

e given the value of 56 lb too much by 1 1b, the 

ce of 1 lb muſt have been ſubſtracted. : 
If the quantity has odd parts, it will be eaſy 

ing the value of ſuch parts from the ren price; 

n the following | 


EXAMPLE. * 
32.70 nb ERS. 1 
being 43 1 % 2 12 7 per Tard. 
18 81 
6 
110 6 
47. 2 12 7 
22 1 63 2 


ce thi 
odud 2 py 
ard TRETT and DARE 
ARE and TRE T tare allowances made te 
Merchants in 17 their goods. 
Tare, of what they can agree for per the whole, 
oy heſ vol pot + - for the weight of he batt 
ich contains the s mmodl + 4 
ith e he 1 3 motes, or duſt and ls als 
pen 104 
AY, Is alf6 * allowance ſometimes given | 
a 1b, for "yy 3 6. for the turn of the ſeale, Walt 


ff, er eleugh 
Wy, Tis hols welghe, I 7 Ane 
z When art | deduted, 


made, Is called gy 
| remalnder 1s cal ſurtle i but when bil are 
RULES 


ut en from lr, whar's on ls call'd neat. 


„ 
RULES, with EXAMPLES, 


The Tare of any quantity of goods may ea 
be found, if at ſo much in the whole, only by 
ſtracting the ſaid allowance from the goth weigh 

if at ſo much per cheſt, &c. by multiplying 
ounds tare by the number of cheſts, &. and {i 
raCting as before; and if at ſo much per C. by tak 
ſuch part, or parts, of the groſs weight, as the 
lowance is ofa C. 


EXAMPLES. 


 Firft ſort. Suppoſe 15 C. 2 977. 13 lb. tare w 
allowed on 456 C. 1 qr. 19 lb. of tobacco, what wo 
be the neat weight Þ 8 " ” 

o 74. . . 


From 1 19 Groſs, 
Subſtralf I 7 2 3 — 


Remainder 440 3 6 Neat. 


gore ſort, What's the neat welght of 3 frall 
raiſins, each weighing 3 C. 2 gre. 10 lb. groſy; t 
at 20 Ib. per Frail ? — 


. qv; lb. Ib, 
IE, 1 
3 Prailt, 4 Frail, 
— — — 
10 3 1 o lb. er 77% 4 


Anſwer, 10 © 7 8 
| (of 777. lb, | Ib, | | 
Wed ſort, 146 43 12 0/700. Tare 14 per C. Note, 


144 40 3 1247 


Anſwer, 216 © © Neat. 


4 


Wl 


Ay ea 


7 by 


weigh 


ing 


and (i 


y takl 
the 


re We 
t wo 


pr. 4 


[6] 
Ci. .. 1b. e 
M 364 NA 19 Uf. Tare 86 per C. 
167 BS © 64 Tare. | 


Anſwer, 312 1 12 4 Neat. 


Note, ys and 16 qugee may be call d the ons 
rds of Tare; for from them may any other num- 
r of pounds, more or leſs, bet en, as in the fol · 


win 
a EXAMPLES, © 
C. 77. Ib. . 1b, . 
9 Groſr, Tare 17 per C. 
| 1 1 2 22 4 


Anſwer, 486 2 6 Neat. | 
| C gn 1b, lb. | 


Anſwer, 499 4 104 Neat, 


Wave Ti firſt found wi "= L Ib would $f 
u ein 0 ' 
4 troubles Gives Pe SAITO 


2. Trot 


* 


1 601 
2. Tyett being always 4 lb. per 102. 1b. the co 
ſtant method o Andi. A8 is 1. Gig the 24 1 


of the line it is to be deduQted from, 4 times 26h 
ing 104. But it being difficult to divide by 26 in o 


line, it will be more ſafe and eaſy to do the 7 
aſide, as in the firſt example, f 7 2 ; 
e. 577. 1b, | lb. 
A 428 1 19 Groſe, 1yett 4 per 104 
43k 16 1 254 Tere, 2 26)qudl 26 
Facit, 411 3 214 Neat. 163 E 
: . — — | 0 
4 0 
— 50 
T 
1 TW 
LW 
4 the | 
— ch! 
46066) (es 
— 
141 
N 
] 
fon. 
ad) yall 
— 


106 


ler! 


836 2 17 Gre. Tave 22 per C. 
— — 5 4 1b. per 04 Ib, 
2 


119 2 
29 3 14 
14 3 211 


164 t 10 Taye. 


672 t 9% Surtle. 


8 12 Trerr. 


646 1 23 Neat, 


1. Clough (Which is 2 lb for every $6 ) is found, 
1 dividing the hundreds of the line it is to be 
en from by 3, which brings them into 3 C's; 
n2 lb. bing to be allow'd for ovory 3 C. as many 
's as it * 1 ſo Mi 2 lb's it will allow ; 
on \ dividing 6 (the double pounds lu a hundred) 
Wo 3% e hundreds, and the remainder 
ble pounds; tp Which adding, What may be als 
Vd for the 6 5 oy quarters, and pounds 
the gl ven weight, it makes the whole C½ %; 
el % om ft e the laid gl ven 8 t, led Yes 
Neat 


re 


{ 62 ] 
„ EY 
, . 5 f X-4 » * * 
C. gr. lb. Ib. CIOs 


5647 3 13 Groſs. Clough 2 for 3 © 
33 2 13 iClough, 3)5647(r 
— — . —. 975. 10, 
F614 O 27 4 Near. F566) 1881032 2 n 
| 7 | 168 nh = [x 
202 33 2 7 
_ 33 | 
” 2 
=. | ; 
| * 6 double Pow 
Note, The retnainder 24 (which are double ou : 
is divided by t4, (the A ubte pounds in ** * 
on the ſaid remainder into quarters of an , 
Note alſo, The 1 Ib. 4 Is allow'd for the odd H And 


dred, 3 77. and 13 lb. 


EXAMPLE 23. 


What's the neat weight of; hogſhoads of tobit 
wolghlng ? via 


* * Rs , n ** N * ” ol] EY r N 
5 : a 4 7 , 
; * 
* 
2 
* 


mber C. 27. Ib. 


| —— Tore 7 1b. per C. 

. lb 15 3 20 Groſs. 7 ft 4. Ib. per tog lb. 
2 1 A n 
1 3 0 


3 
8 
1ͤ· 1 3 


14 n 20 z Suttle, 
—ͤ———  ——_ — | 
2 - 8 z Trett. 


14 1 12 + Suttle. C, 
E 35‚4(4 


„ 
ver, 14 1 2 4 Neat. 


b. 
ote 4 three hundreds ano 8 
X odd IC, fr. 14 lb. 4 allows t 
. Total Ce 9 


tobut 


D2 CHAP, 


Dong CN (a BL RENEE) (CR 
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CHAP, v. 
Of INTEREST, 


at the Prinelpal. 
ly elther Compound, which ariſes both fi 


| 0 % Cwhleh arlfhs only f 
Tu de Simple, ) wy / 
 Prineipsl and Inter 


17 
55 vii 
StMPLE INT EAI 7 5 1 
IMpus INTEREST belng one of the brand a 
of Prepertlen, er the Rule of Three, Is werk 
9 OW, | 1 
1. The Intereſt of any Sum for one year 1s Nhe 
by this plain proportion, vis, e in 
As 1col. 5 
To the rate of Intereſt: 
So is the given Principal, 
To the Intereſt required. 1 
EXAMPLE. = 
ount 


What's the Intereſt of 4291. for a year, at. 
per. Cent. per Aunum : | 


tif . 144 9 4. 1. 


Ay | 


3th fi 
Inter 


71 


bi The tthig off two furs te the ths 
1 Ide tach 10 by on? Jet Aue 


ad the Intereſt of any ſum for 2 er more 


Mi 23% iply the year's an cant "OY the number 
years requlred, 


EXAMPLE, 
hat intereſt will the rag off; 


e in 4 years, at the ſame rate o 
25 14 94 the Intereſt ſar one Tear. 


* ay 


brand 
fork' 


is fo bon”? pro. 


tereſt 


. „ & 


— ; _ 


Facit 102 19 2 


g. To find intereſt for months, divide as year's 


r, atl ount by the eyen 1 ts they make of a Lyon | 


D 3 EXAMPLE. 


— 


L166 
EXAMPLE. 


| What's the intereſt of 5721, for 8 month, at; 
ger Cent. per Annum# ” 


" 4, 1 
77 e 


M. 
28160 2 
29 _— ů —̃ — 
— 19 . 17. 44% 
12/00 „ 


4. If the time 1s weeks, or days, Inſtead of takl 
the even parts of a year, as for months, It muff 
dene by « ſecond ating In the Rule of Three, 


EXAMPLES, 


4. 1, What's the Intereſt of 421 I, 16% %, 
3 weeks, at 6 /. pe Cent. per Aun¹, Fr 


| **. 
J. | J. I, 7. d, 


If 100 6(— 321 36 8 * 
| — l. 
19131 o © 0 
Facit 19 l. 67. 2 43, for a f. 
| 6120. . 
18 | 
— — 
3140 1. 2 
Ps EP fer a 
1160 e 


16701 
| Werke, J. 5. d. 
Then, W 2124—3 


4 


- 


Week 


iges 


2 
48s 


wan © 4 


"ch the 2yth, 1729 
l. J. Fat 7 „ 


F 


1007 10420 10 


. 
4. 2102 10 
10 1 ato Fr 


23012 IF 
e 


. 2%, 6 UW © 


for a Mar. 


5 
= 000008 


— 


212 
| 11 17. 1%. falt. 


. ' 2 A 
7 2, What intereſt is Now due on a bond of 
01, 104, commencing Intereſt at 51, 107, per 
we per Auuum, Ju the toth, 1727 this being 


57 5— 21 


Aug. 31 
September 30 
Oc r — 231 


Nevember — 30 
December 31 
January - 31 
February — 28 


| March <a 27 


H— | 


? 278 
D 8 Then, 


[ 68 ] 


Days. J. 2. 4 


Day,. 
Then, If 3 F=—23 2 64 
5 


258 


462 

12 

o 

3 
22202 

-.=— 

199616 
111010 

A444 


— — 4 
4 6777811608824 = 
R 
— 11) 927K11 


200 3206 


| 764 6% 11 
23½ 2% 64 


; for 258 4% 


* 171 


Another way to caſt up Intereſt, when the principal hu 
odd money in it, and the time, weeks. or days. 


R UL . 


Bring your principal into its loweſt denomfns. 
tion, and multiply it by the number of days; and, 
| it 


; 391.9 * Fa 4 total Inter 


# 


for a year, 


4. 


If; 
his r 


ereſt 
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ding by F. 
a NE EXAMPLES. 


at 5 “. per Cent. per Annum f 


—— 


| _ 73l00)8306140 (113 


100 
8 4% Wy 
year, . 
219 

— 
4 


— — — 


735% 229[60(3 
| = 


„ 


10 | 


Int evi 


pal hat 
's, 


bis rule you muſt a 


mins. 


"DF 5 


fat 5 l. per Cent. divide the produ@t by 7300, the 
quotient gives the anſwer in the ſame denomination. 
he principal was reduced into. Note, The number 
p300 is found by multiplying 367 by 100, and di- 


What's the Intereſt of 4321. 127. 64. for 8 days, 


— 97. 741. felt. 2 


If you would caſt up Intereſt at G/ per Cent. by 
I 3 of the quotient to the in- 
ereſt produced at 5 J. per Cent. and ſo at other rates, 


f 


gr 291i 


le fs but adding or ſubſtracting ſuph ang ſuch park N 
of the quotient to or from what jt produces at; 
For inſtance, ſuppoſe the laſt queſtion. done ue 
common way, for an | 
EXAMPLE, 
.. | A 
. ts Principal. eat 
LIE number 8 ayt. ou 
27110 
16 ME ys 
reg -_ 5 ys 
— — f_ 
dee! et; 4 Wl 
— | | 
' 139 647194 WI 
I vis 285 
a "146. . 9 9 7 Anſwer, l. farthing ut 
10 aps = by * 0ther wy. g Wh 
- et 
TT Y 75 inch 
miles) 639|6o(8 
_ 
' 5560 
| "Wi 0 
7) 22244003 e.) 
- 40 Pai 
. elt, a 


Nutt 


at f 


| 
ne 


n 


Nat! 


I . 1 = 
Nite, The Kate here being f J. 107. and to; be · 
8 '4 of 5.1 there ls ert re added: 1 of the: 
votient, or the amount, at f l. per Cents 


More Examples in Simple Intereſk 
At 61, fer Cent. What will 399 J. come to In 


ear ? | RED 1 
Aue, 37 67. 9 1. 
What will the fame ſum, at the ſume rate, 6. 
outit to in J years? 
anſwer, 232). 14%. 44, 
What's the Intereſt. of 7020 /. for 7 months, at 
|. pet Cent. per A 
. Anſwer, 146% 77. | e 
\Wliat's a week's Intereſt of 1000 h at 7 J. pry tnt.) 
: Anſwer, J. 6 11% 
What will the Intereſt of 1439 . 10% % comer 
n 0 days, at fo, pry Gent, | | 
Anſwer, 14 19 6 4 
What Intereſt Is now due on « Navy-blll, eem. 
encing Intereſt at 6 /. per Cent per Annum, June the 
h 1726, thls . pnuen the loth 1728, the 
incipal belng 836 ½ T 
An/war, 8), 71. ron 


Compound' IN TIRES r. 


OMPOUND INTEREST, as was before ſald, 

ariſes both from the principal and intereſt, 
e.) when intereſt on money becoming due, and 
* the ſame rate is allow'd on the unpaid in- 
of 


as was before on the principal, 
| D:6. Therefore, 


F L721 


Therefore, to work ſums in this rule, after 
having found the firſt year's intereſt, as before, adi 
it to the principal, and find the intereſt of the ſun; 
and ſo continue to add every year's produce, flil 


accounting the ſum a new principal. - 
CID | IC 
EXAMPLE, 
What will be theamount of 400 J. forborn 3 year 
and at 61. per Cent. per Annum, compound intereſt? 
. | I, J. bs 
"| If OR Principal 1 yen 
TRE 0 CE 
71006 424 Principal al. year 
J. 25 44 ] 
20 : 
— 10 
* 880 
* 1 
4. 9160 a 
5 , I 


after 

e, adi . ot HY 

> ſum; 424 

e, fil po 5 9 1 
——— 


| ͤ—.—5— 8 9 + rue 3 year. 


956 12982 
20 ; * 


þ 


3 yean ml __ 


ereſt? 1 
. 19022 


10 — 9 6 1 e 01 year. 


| | — 
„ 1e 7 
28 11 


490 13 114 4 8123 
Total amount. 4 


94 


eames 
* — — 


per Cent. per Annum, Compound Intereſt ? 


(147 


Or, more plalne 


4 
Teal — © 13 It 5 

| o 
———ů— 


Nial amount 490 1311 4 


, BXAMPLES. 
What will 1000 J. amount to In 3 years, at Made 


Anſwer, _— an 344; 


At 2 107. per. Gent. ger Aunum, Compound In 


tereſt, what will 560 J. 105. amount. to, fot: 
born years and an half? * EY 


_— 7727. 8 87 


Fir. 


* 


1 


rd, 
e al 


n. 


, o 
rn 
a AN 

* 

; 
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"FT 
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CHAP, VI 
Of RIAN, or Discount, 


Sg 14 * a 
I EDvATE, or DISCOUNT, is the abating fo 
much money on a debt pald before 'tis due 
might be gain'd again by the money recely'd, If 
tout to Intereſt at the ſame rate, and for the ſame 
me. So 100 J, preſent money, would diſcharge a 
bt of 106 / due ata year to come z rebate being 
ade at 61, per Come. becauſe 1001, put out to in- 
* * a year, at the ſaid rate, would regain. 
8 6. RESI YE Th W\ 


To work Sum in this RULE. 

Firſt find the intereſt of 100 J. for the time; then 
y & Rule of Three ſtating, of which the firſt num- 
er muſt be 100 J. with the intereſt found; the ſe- 
ond number, the intereſt alone (or 100 J. alone, 

ou would find the preſent money); and the 
hird, TION or ſum propounded, you will find: 
e anſwer, | 


id In. 
) tot. 


* 


EXAMPLES 
\ P, „ 


[161 


en 


0 10 ti What's the rebate of 410 ht for fi you 
6), per Cent. per Au 


E.! 


742 
Cen 


LL 4-4 
If %6——49 
nuns {, 
166)a2g26(23 een, 
ala 
i 


1 

5 20 
6 7505 Ts. — 4. f 
Anſw. 23 l. 15. gal. en | 


— 


uf v. 


- 
—_— = —— — — — 
— — = — = — — * — 
— — - — — . ͤ— — = — —_— e mn 2 
—— —̃̃ — 2 — — — — — —— 
= — — — — — = — pon — 2 6 TAY 5 ö 
= — — - — - — * = * CT „ _— — 
3 — . . ——— —— — — — 
Lt » D = — 752 —— 5 * r — — ye 0 _ om — 
= 1 on Tos = * — ——— n — — NS = - — — 
2 — — p _— > Ros wa 2 EE — — TT =z 
5 — - 2 << T 8 2 i — EO = 
— — 2 —— - = — — 4" — —_— — — —_— _—_—_ = 
— a — — — * _ * [1 2 4— = 7 
I — — , 
— — —e— 


"08G 
970 
| 4 
106)230 (2 
212 


— — 
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„What 3 ney will alſehar 144% 
ry due at f THE ain wi ar 6 
an ! 


year, | 
| F647 MR *. 


„ 
0 Intereſt for ne of 100 
Mt 


3 1 1e ; 
hen, F 101 10 fall to 166, what D 
yo 


— 8 re 


„% e146 %j 41 


ow. 721 J. 3,7% 2030740 


== 
v4 <3 
$ 08 


203)1572(7 
1421 
"272 

4 


7 NEED 203)60g(2 
„ 


Ex. 3. 


L 5 


| 
Ex. 3. What ebate muſt be allow'd on 4 vill 
| Paching e for bf J. 107, due Seprewber the fth, th 

| being 92% — rebate * made at 1k 


hen, 


Cents per Annum 


* | Dy 4. | 1 | B. 77. 
4 „ . 


-— — - 
l — yn, 
— — — . 
— 
3 
== : — - 


ay 


— = —_— a. 
== "Ii — — 3 
WV — 4 _— — 
— — == — 
* K a — — 
— — — — — = * 
E " — — 
= — —— — — 
* oa = cp. — 
my e 2 YY E * 
- — 3 — 
2 — — — - = 
—_— - : I — 


ſvey 


Ex. 4 
mſtera 
cepte 
ile, 

ade a 


Not 


Uſan 
onths 
ly al 
g the 


1 


* i 4, hi -& ht | \ 
wild hen, . 511 % N 
1 1 Je. 6 4 3 t 
218 ww in 
4 12 1 0, 

$67 mn 


—— 
Diebe 
967 


774160 
4 
($6667) che — 
* N 1G A) 1 


9. 


| Le er 151.3 4. 


* , \ 
i * 4 
1 


„ 10 


ver, fn 14. | 71 
” ' 62982 


Cx Bill of xchangs for 2501. is dated at 
from June the 14th new ſtile; at uſance is 
N and payment offer 

lle, what muſt be then receiv'd;-rebate-be 
ade at 6 J. per Cent. per Annum } 


Note, New Stile is 11 days before Old Stile. 


Uſance ſignifies a month; double Uſance, two 
onths, Cc. Note alſo, Merchants of Lenden gene- 
ly allow 3 days beyond the time appointed, cal» 
g them 3 days of grace, Therefore the 6 bU beln z 
date 


Then 


0 151 


dated June the 4th N. 8. a — ad, O. S. andy 


| caged at * 1 a an 74 t becomes due Jy 
the zd, 0 S. but 3 days of grace being alloy! 
ur gre le the th, 80 if the money is pald the 1 

ef June, 0. S. rebate muſt be made for at dy 
Therefore, 


Day! Days. 1 
If J 7 —6— 21 WES 


_}, 


2150 


Facit 67, wes 267 z96o(10 
: 305 


5 * ? N g 1990 
* * 


1 


— 
— 310 
a t * | = 4 
— 
365) 1240 (3 
| 1095 


— 


147 


Inſwe 


tm] 


ind I 4. al J. 
ue 100 6 10 — of: 
ew. 10 20 
0 19 es i Ne — 
Wl ooo 

18 vs 3 


— 


Lon N 
35 4 uy 
— — 1. | | 


$331 nv 

| — 4 
472280 
385324 


388 
866979 


13781 
N 


— . 


1 
192662 


561308 5 


| 979 

0 6 g — 
Inſwer, 249 J. 29 99717 
1 N | 4 


n——_—, 
$6331) 392008 3 
2388993 


— —— 


33067 


. 


15 
4 £9 + 
LYCRA | STOOD 
4 my 
Nee 


(WW) 
! 17 0 66 „% 


1 
— ihe rebut of 160 / for $6 your 1 0 


Aww, a), ifs 10% 
' 
, he 4 the robaro of fl (164, for y month, 
Aſwer, 10 / 9 9% , 
What preſont 41 is 4 debt of 629 J. dus 


weeks wire, rebate beng made after the rate 
61. 10. per Cent. pey Annum } 


Anſwer, 626 I, 13 fo 


What preſent money will diſcharge 10000 J. 4, 
at 7 days, rebate being made at 87, per Cent. 


Aunum 
Anſwer, 99891, 1 7, 74.4 


CH A 


at ( 
thy, | 


rate 0 


0, di 
nt. 


AP, 


N. by 4 
| "I. 7 g 
94 , ; [ 1 


vn. 
 Eayarion of Ar 


11 n 


In Deſign of dhe euls 16, whan yer! 
ſums are due at ſayeral tl mei, to find a mean 
me for paying the whole debt. 


The common way te d which, tt, 


Mulelply each ſum by its reſpeQive time, and add 
the pro wy yy ether, dividing thelr total by the 
hole ＋ vious ly accounted the mean 

0 of payl ng 1. whole debt. 


2b. L 1. 


A. owes ta 9, 40 J. to months, 60 l. at 
onths, and. 190 at oper it. 0 a pd 
e 


ay the whol t be paid together, without in- 
ry to either? 1 | 
J. J. l, I, 
2 40 60 160 
„„ 


100 — — — 
— 120 300 1000 
200 $60 


a 10 


2/00) 14100 
Anſwer, 7 7 months 


Note 
q 


t u 
lth The hue a If nov © gi 


pen 5 r 


leu v M Wl 04 thay 1 £6 Cem 
ene rsasd 


F 1000 

del tete hk pi = parlour MI payable it t 
fers times £6 c0ms, and th 0 tis the Fre eau 
ne for bene of th 6 whole, 


4144 


) 


CHA! 


0 N A 5. vim, 
0 IIe Wine, ur COMPANY, 


fi LOWSHIP, er COMPANY, " when two ar 
mere th eln thelr ftecks, and trade together, 
_ F wo or leſh Propertlenably. 


ELLOWSHIP Is elther with, or without time, 
Queſtions wirhour thine, are work d by this 
portion: 


As the whole ſock, 

To the whole gain, or loſs: : 
So is each man's particular — 5 
To his particular ſhare. 


EXAMPLES. 


7.3. and C. make a joint- ſtock ; 4. puts in 4601. 
10 l. and C. 4804. * 3401. W what part of 
clongs to each ? 


A. —460 I, 
B. — FO _ 
C. 4830 


Total flock 1450 
H 


our 3 


2d. m W 


1 


Sack 


uy gy If 14 


I, 


n 0 


— . 


1 
147040002 
290 


I, 


149)15640(6 


— — 


— 


147) 1 500 
147 


145040 


1, 


145 


*1140 
1015 


127 
20 


— 


= 
101 
— 
. '3f 

11 


— — 


190 

44 

0 
1470710 

430 And 


85 


l, i 1 l, | l, 
zu. And, 1404 — 0 


4140 
1920 
144 ö 
100 1470163200112 
1 
— —— 
40 182 
if : * 
25 : ' 370 
20 290 
— — — 
Fool! 80 
45 a 1 
40D — . 
1050 — 14701800 (A1 
1017 | I 
Cx '; Share is 109 17 2 — 8 W 
bare is 119 11 8 $—110 147 
— A; ar i 112 tt © 4 of — 
50% the Remainder | == N 
100 „ n E 
— | —— 
130 6 340 —_— 60 
4 — | 4 
— 990 — 
777¹⁰ 1 8 " 145)240(r 
4 And thus are theſe Sums provy'd, IF. - - 
— 4 gee" — — 
83 97 


"Ba 


More EXAMPLES, 


Three perſons 'make a joint-ſtock 1 4 puts 
565 J. B. 278 J. and C. 629, they gain 1000 J. what 
each of their ſhares ? 


lov 
a EE OT tir 
| Tt 332 167122384 nl 
Anſwer, 3 B. 183, 17 2— 512 id 


D. E. and F. trade together; D. puts in 24 
E. 5291. and F. 344. 105. their whole gain amou 
to 520 J. what is that to each? 


„ 


7 271 on 
aue, SE 249 F 7— 844 ck 1 
F. 162 6 9— 1092 


A. B. and C. make a bank of 3256 l. whereof 
puts in 1026 J. B. 985 J. and C. the reſt ; by misf 
— wy loſe 2000 J. what part of it muſt el 

ear 


\ 2 : : | Remainder! 10 
4. 630 4 —— 925 nd 1 


ale. B. 607 © : 11240 
| C. 764 14 10o——— 10538 


1 r 


 FeLLowsnty with Time. 
| Fea cs: with Tims is thus work'd : m 
1 


tiply each man's ſtock by the reſpeQive tit 

e puts it in for, and add all the produQs, the to 
of which muſt be your firſt number through 
the ſtatings; the gain, or lols, the ſecond (ol 
Fon 


(%] 


re) ; and each man's particular ſhock, multiply d 
1 time, the third, F N . 
Note, All the particular times (If not (6 given) 
Juſt be reduced Into one name, (7. 0.) all years, a 
nths, all weeks, or all days, ec, 5 

The reaſon of multiplying the ſeveral ſtocks by 
etimes they are. put in for, will appear from the 
lowing conſiderations, Firſt, ſuppoſe A. and B, 
t into trade each 100 l. for 1 month, then cer» 


puts | 
what| 


. 
uy their gain, whatever it be, muſt be equally 
ided betwixt them: Again, ſuppoſe 4. puts in 
ol. and B. 2001, both for the ſame time, tis as 
in that B's ſhare of the gain muſt be twice as 

n zh as 4's, becauſe his ſtock is double: or if each 

mou tin 1007. but for different times, viz. 4. for 
nonth, and B. for 2, then as B's ſtock lies twice 
long as 4's, ſo his gain. as before, muſt be twice 
great. Laſily, ſuppoſe . to put in 1001. for 
onth, and B. 200 J. for 2 months; then ſince his 
ck is not only double, but the time he leaves it 
double too, his ſhare of the profits muſt become 
imes greater than 4's, And ſo in all other caſes, 

ereof Ro : 
misf EXAMPLE. 

uſt ei „ 

6 put into company 560 J. for 8 months, B. 279 1. 

nder, 10 months, and C. 735 l, for 6 months; oy 
n'd 10004, What ſhare of it muſt each have? 

I 4 „ * 
$60 279 „ 
„ ” 3} 
4.— 3.— — 
E. 4480 2790 4410 
2790 

d: m C 

_ til 1 

the to 9 

wth 11680 | 


fol 


[0 


I 


. Then, 116901000448 


l, 


100⁰ 
1168448000383 


— — 


3504 


9760 


9344 
4160 


3504. 
656 


20 


. 


1168913120 (11 


1168 


1 wes} + hp 
233 


— ſ TD < 
OA — 2 
— — 


— 


9 28 


4 
— 


1168) 71205 


304 


f 


& 


tn) 


1d, if 1168|0n=1000—479ſ 


1000 ® 


1168)279000(238 
2336 


—— 

' 4540 
3504 
———ͤ— 

10360 


9344 


— 

1016 

"208 

MPS ray 6) 
"14 


E. 


fg = 


— 


i * ) 
3 ＋ 1 ͤ——.——.49. 


„ N © 


— 


1000 00 0— 
The whole Gain. 


1168 Ie 
. Rem, 3504 

A's Share is 383 1124108 

B's Share is 238 17 4 

C's Share is 377 11 4 


Value of the Ante 21 168); 168 1680 


_— 


" WO 


; . 


—— ͤ— 


o 

176 

40 
8176 

664 

20 


— — 


1168) 1328001 
1168 


nt! 


990 


, *% a 


More EXAMPLES, 


) e | WER 

do 1 Þ and c. agreeing to trade together, 4. puts in 

— |: /. for 4 months; B. 3291. for 7 months; and C, 

does for 2 months; by their tra e they gain 540 l. 
hat part of it belongs to each ? 

8285 : J. Oo a. . Remainders. 

3 C4. 183 14 f————230q 

Fo : „C. 156 F 10j——y8; 

> Three perſons make s jont-ſtock ; A. puts in 400 

54 eces of holland, each containing 56 yards, at -, 

10 d per ell Flemiſh, for F months; B. 600 guineas for 


months; and C. 1800 , for 4 months; but —— 
onths end, takes out 800 J. they gain in all 10007, 
ow much is each of their ſhares ? 1 9 


l. 4. d. 5 Remainder 
A. 860 4 11— 75996 

Anſwer, 4 8. 61 11 81920 
G 78 4 © 3— 4768 


711 | ED 


lg CHAP; 


13: tt 
1 


L 0 ber i N At What rate may ks iN a pound 6f thi 


5 0 HA P. IX. 
Of Ariioarion 


Wm 


LLIGATIO N is the compounding many 
fimples into one maſs, according to any w. 
- quir'd price, or pr oportion. | 
This rule s uſually ivided into two parts, di 
ſtinguiſh'd by. the names of Medial and Alternate, 


io #4 


ATT ATI Mibiat. 
R. 

A Liigation Medial anfwers ſuch queſtions , 1 
having the quantities and prices of the ſo ven e. 
ſimples given, any — the mean rate of 1 We The 
particular part of the compoſition. tl t 


RULE 


#1 the ſum of all iy fimples, 
ele total Value 
$9 ly any quan ty eli mixture, ” 


To pay A. ee y revf [ 
E XA " þ L ES. 

of eur rant 

r ih; ft 


(Ex. tf.) A Groeer would qu „ 
at 1 4 pry ib, and 19 1b: at 6 4 þ 


ture 
= F Fl 


1 


Firſt, pues the quantities and thale vues, 6s 


elo w. 8 
ib, 4. ; t FA | 
18 at F per ih, comer 1 7 4 
29 416 L nts 
* at g- 0 
um of all the Sim, 5 5 . 1 Wwe 10 0 104,94), | 
kh #i is. 
Then, If 79 comes to 1 10 what will 17 
20 
30 
12 4 
$9 57600 6 Anſwer, 
34 
. 16 


1. 4. A Grocer would with ta C of Sugar, at 
(. per G, mix C. at *% bey G, and 86, Ak bh 
# © What will fee © 8 be worth? 
The quantitles and thai alues, placed as before, 


I Rand thus | 

GC, J. 8 
12 4 3% 0. % 36 66 | 
Mani 
0 j * 
He 
ofthe dA Gi 16 #00; 4 | 
(trait 
Lo. 1 5 f 
thi f 
, k 6 | 


Flu 


(96) | 
bn (ef 


* % 


0 

Then, J 34 
1240 

1 | 


23) Grro(26[7 
| 2 157 7 J. 442, 5 
1 

187 
— 
5 bg 

 23)ro8(4 
2 


+ 


30 The proof of of this, leap in In the Rule of Three, ol 
/ * tha fir 2 6 may + be prov'd by this bu 


8 


171. — — 


And the laſt by this, * 
GC J. 4: C, 
1171 741 — 


zemembring In both to take In the remalnders 


hating + 


ml 
Mive BXNAMPLES, 8 
Intner ming leth llans of eangry, at 6 
il wit A. 1 2 5 by white w al a if 7. 
on, 4 n 
"Vhat rate mall ſell rl of t try) "th 
wer 7. 
If with 40 dap of corn, Ie 44: der buſhel there 
e mix'd 10 — at 67. per buſhel; 30 buſhelg at 
i buſhes), and 20 buſhels at 3 7. per buſhel, what 
| 


10 buſhels of the miſtling be worth? 
3 2 J. 31. | 


facit 


Atitoarion ALTEANATE, 


\ Liigation Alternate recehath what Aren tn, of | 
ſeveral fimples (waeſh values are mb 
/ mix'd yu the compoſition may bear « pr E. 
ounge 
"This ſort of Alligation has three varlettes, 


VARIETY 1. 


When the price of 14 * ſimple is expreſ'd, but 
0 quuithy given 8 it * how much of 
ach imple muſt be N to 1 of the 
opp on at « mean price propounde 


4, ol 1 ny 5 7 op * only 1 link 1 0 ſaves 
al extreams rightly together, and to find the 
118 WG ferences b betwixt them and the tan; fo r thelk 


lifferences are the quantities ſought, 


EXAMPLE, 


A vintner Yr mix our ſorts of wine of 12d, 

84. © kg d of a6 4. per quart, what quan- 
ty of one ft he take, to (al ns mixture at 
10 % per quart? 


To 


1 
YN 
Tu 


(98 ] : 
To place your numbers, and link the ex treig 


or 2 
qua! 
tleul 
art W 


obſerve theſe rules, 


| : 'R U L 2 $, . : 
1#, Set down the ſeveral given rices (whi 
muſt always be of one name) in a column, onen 
der another ; then, towards your left hand, dray 
line of connection; and on the other ſide of 
ſaid line, place the mean rat, 
Thus then will ſtand the given numbers of 


given example, 
| I2 


18 
2 
2 
2 1 
24, Link them two and two together, always 
ſexving tojoina greater and a leſs than the mew 


and againſt each extream place the difference | 
twixt the mean and Its yoke-fellow : 


Thus, 
18 
S 7 
29 44.) 8 
2 2 


| 


So the difference betwixt the extream 12, ani 1d 
the mean, being 8, is placed againſt 4 Its yoks 
fellow ; and between 15 and 20 being 2, is placed. 
155 26: 80 allo the difference betwixt 24 and 1 

ing 4, is placed agalnſt 12 and 6, the different 
betwixt 26 and 20, ls ſet againſt 18, 

Therefore if he mixes 4 quarters at 12 4. Gat 18% 
8 at 244. and 2 at 264. per quart, he may ſell thu 
mixture at 204, per Quart. EE 

The proof of which is eaſy. For the ſum of the 
differences valu'd at the mean rate, will be found 
equa] to the amount of the particular differences «t 
their given prices, TA : 5 
6 of 


OE 


, 


or 10 quarts, the ſum of the Ulflbroncer at 26 7. 
quart, is 400 peneey and 4, 6, 8, 2 quarts, the 
ticular differences, at 12, 18, 24, 26 pence pry 
art will come to the ſame ſum, _ | 
Jut note, as many dj 
y be combin'd,” d many different anſwers may 
given to the queſtion, yet all true: 


So the ſame example being combin d 
thus : or thus: 


aj li 


e thoſe different, but true anſwers, as may be 
dy'd by the ſame rule, 


treag 


(w li 
ING u 
Uray 
of (1 


of || 


vo"! the laſt of theſe Cyr] na gk numbers being 
hea ubly combin'd\ (7, e.) each withtwo others, make 
b huye two differences ſet againſt Ie; for '12 che 


ſt extream, being-link'd both with 24 and 26; 
ſt have both their differences, v/z. 4 and 6, plac' 
inſt ity and ſo the reſt, Which double difference 
t be added, and plac'd as above, 

But when in a queſtion there Is but one extream 
5, or but one greater than the mean; ſuch a que- 
en will admit of but one anſwer : that ſingle 
tream being to be link'd with all the reſt, 


ME! | 
ole EXAMPLE, EL ORR 
ed A grocer would mix ſugars, at 7 4. 64. and 10 4 


1d 208 |b, ſo as to ſell the compound at 8, pry Ib 
ene har quantity of each mul} he take ? I. 


10 1.1 | F 


The numbers being plac'd, link'd, and differenc'd, 
above) according to the foregoing rules, it ap- 
irs to ſell his ſugar at 8 J. per lb, he muſt mlx 


b. at 54. 2 lb. at 6d, and 5 Ib. at 10% per Ib. 
| The 


ferent ways as the extreme 


T TT 
The reaſon of theſe combinations, and the aly 
nate placing of their differences, wil) appear in 
this plain conſideration, vix. That thereby wh 
ever is Joſt upon the quantity ſold, whoſe gin 
price exceeds the mean, is gain'd: again upon 
_ quantity, whoſe given price is leſs than the mea 

mere EXAMPLES, 

A tobacconiſt would mix tobacco of 27. and! 
6 d. and 1s. 34, per. Ib, ſo as to ſell the compound 
17. 8 d. per lb, what quantity of each muſt he tab 


iÞ. — 4. 0. | 

CE7atzo „ Or 
1 4 at 1 3 che 
Several ſorts of tea, w/e. of 137. 187, 267 Uf. 
30 f. per Ib, are to be ſo mix'd, that the compoy 
| may e worth 22 7. per Ib, what quantity of e. b 
mult there be? | | | 
\ ok 18. #1 80 | 

| 8 at 14 1 
9 " | 704 


Here we have the price of all the ſimples, and i 
uantity of one given, to find the ſoveral quae fan 
tles of the reſt : ſo that one meaſure, or quantitM This 
1 * ſold at a mean rate propounded,8Þ_ 
When the numbers have been ſet down, and the 
ſeveral differences found by the foregoing rule 
you muſt proceed by this, ptoportion. 6 
1 on the difference of that number whoſe quanti 
„ I 
o the reſt of the differences one after another! 
1 uantity given 
o the everal quantities ſought, FED 


AMPLE wor 


e alth 


5 4 


T EC on TT 
*  EXANPLE i 2 | 
don A diſtiller would with 40 gallons of French bran- 


mean . at 127. per gallon, mix 2080 brandy at 77. per 
ion, and ſpirits at 47. per gallon ; how much of 
e two laſt ſorts muſt be added, to ſell the whole 


9 5. per gallon ? | 
E 


T4 ls 
93 7 14 
"8 


Now it is plain, that were there but f gallons of 

e French brandy, there muſt alſo be but 4 gallons of 

ch of the other liquors ; but ſince there are to be 

d gallons of the French brandy, ſay, _ 

1 5, the difference aint Its price, 

* 45 og difference againſt, the price of the Eng · 

randy t pads ants ces 

$0 18 4s, the given quantity of the French, 

To the quant {© Engliſh ought, 

— by this proportion will bs found to be 32. 
en N, j (0 $4 = 4a. i EN 4 

Att e firſt difference 4,0, $451 ah [+1 

To4, the difference gaſh tho pries of the ſpirits: 


and! 
ound 
e tak? 


57. U 
1pou 
of ei 


do 40, the (aid given quant bY, 
| To the quantity of ſpirits ſought, 
ind ich becauſe. thelr difqrences are allk e, will be 
1 10111086 ſame as of the Engl brandy, vt. 1. 
anti This variety has tHe ſame proof a8 the fortp Ce 


Mere EN AMPLES, L 


d thei 
How much tea at 147. per Ib, and of 187, per Ib, 


rule 


ist be mix'd with 8 lb, at 247. per Ib, {b as to allow 
anti 1b at 207 : nn * 5 
. 8 ib, at 247. 
the Anſwer, 5. id. at 18s. 
4 Ib, at 145, 


I would with 21 lb of ſnuff, at 8 -. per Ib, mix ſo 
vel. of 47. per 1b, and ſo much of 5. per lb, = I 
| | 1 1 8 mitt 


PL 


9 


r 


—ͤ 
by 8 FRAY - 
— ü 
——= == „ 6 a —_— _ 5 
Q => "I 2 > = 25 8 pl © 
— a — * I * — 


— — — 


EE 
REDS. 2 


——_— 
. be 
——— — — 


— —S ps 


= o : = -, 
=_ * — — 
— — 


> * * * 2 1 
oi _— - = St 
— — » K = 
= 2 Le , — wn 67 
PP" xa 7 2 2 — 
ST „ — ak S=2 — =o II, 
— — Uh -r I 
*. —Z— E —— 
8 A 7 DJ. 2 - — — * — 7 
— — — — 
— 
— 
r — — 


ple being given, as al 


form d by this proportion: 


E16 1 


might afford to ſell the mixture at 67. per Ib; why 
quantity of each muſt I take? 


\ v1 
1103 
uant 
at q1 


BEEN LI 21 at 8 . 
Anſwer, 414 at 4+ per w. 
e 
A RIETT 3. 


In this variety, the 228 prices of each ſi 
o the mean rate of the con 
ound, it is required how much of each ſort mil 

be taken, to make up the quantity propounded ? 
Which (after the work of the firſt variety) is p. orc 
| d. pe 
at 7 


7 


As the ſum of the differences 

To the total quantity: 

So each particular difference 
Io its particular quantizy. 


A druggiſt hath 4 ſorts of green tea, at 57. 67. 


and 95. per Ib, and would make up a quantity of $71 
to ſell at 76. per Ib, how much of each muſt he tal: 


ow. went... 
Eon ol "ER F. 
C3 2—29 at F per lb. 168 
J 67. ply" at 6 per Ib. 4 MEL 7 
9— 114 2 47.8 per Ib, n 
9229 9 per Ib. 60174 (29 
a. 1. 1} 
—y 
6)87(141 
_— 


a 


U 103 : 


Mere E X A MPLES.... 


\ vintner hath three forts of wine, of 67. 8s. 
| 105. per gallon, of all which he would compoſe 
uantity of 120 galloes, to ſell at 7 5. per gallon, 
at quantity mult there be of each? 


h fir o gall. F. Ty f 
Com 1 g 80 at o y 
t mil Anſwer, 3 20 at 08> per Gal. 

ed ? . 20 at 105 

15 pe 


f grocer having ſugars of 5 d. 6 d. 8 d. 10 d. and 
d. per 1b. would make a mixture of 3 C. vt. to 
at 7 d. per pound, how much of each muſt he 


h lb. : F 7 
28 at of = 
196 at 06/ ths 
Anſwer, * 56 at 08 per 1B. "> 
65.8 | 28 at 10 | 
£811 28 4. 11 
take . ä 
; / 
{ , 
b. 
(29 
. 
1 
N 
a 
« Ib, 
(143 
3. 5 


— 
— 


-F — 


[104]. 
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© 4 | 
00 
* 
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y 

>» 

23 


. 
Of Pos iriox, or the Rule 
A 


* 


"THIS rule bas not the name of Falſe from 
being in its ſelf Fray ertotieoun, but 0 
a 


” cauſe that by the help of falſe fuppos d numbe 
we find the truth, 5 
. * uſually divided into two parts, /ng/eu 
LILII | | 


{ 


"OI ne \ 
Single Posrtron, 


$0 the lde N pare, 
The trust 0s. 


EXAMPLES of 


1, A, B. and C. deſigning to buy a quantity! 
lead to the value of 1407. agree that B. Hall pa 
much again as A. and C. ay much again as B, v 
then muſt each pay ? * 
Ni | V0) 


Hh VE } 
W 7 
1 


A gen 
50 l. 


1 19s [] 
Now, ſuppoſing A. to pay 107. then g;. muſt 
I. and C ppoſing tral of which is 7041. be 
wn be 1401. therefore, 
F 70 l. * be 140 l. what eli 10 64 be? 


Anſwer, 20 for A's bare, 
which doubled, makes - for B's ſhare, 
and that agaim doubled, Fr "m7 C's ſhore, 


The total of which is hte. 


; Suppoſe the ſum of 20 J. were to be paid ve A, 
and C. thus, A. 1, B. 3, C. 4, what muſe ach pay 
ording to that 8 ? 


e ol I. 7. d. 
mbet Firſt, 2 + of 20 being 10 00 © 
6 13 4 

rleu 3 7-6 
— — = 


| The total will e 1 13 
it ould have been but 20 |, therefore bh part? found 
uld be thut regulated: 


. 4. 4 J. — 74 


1. 4. 4 2 75 © 
ſupfe al ny 4 fat te * Tis 2 
Ry what wil — 9823 1271 


ch, with the addition fi 
1 by aividing the tota 
the remainders, wm 


* wo 00 6 00 ke | 


Til in 


| SP. 
by the commun dtviſhr Worry 


——— 
ity $4 | d a ty 
pa „ eee 


A gentleman bought a chaiſe, horſe, and harneſs 
r fol. * horſe camo to twice the "Y of the 


” harneſs, 


L 166] 


harneſh, and the chaiſe to twice as much a; \ As 


| horſe and barneſs, what did he give for each! 0 
wh ; I, J. d. R ematnd * 
* 745 rv of 11 | 4— if 1. 
e 4X the %%% 11 01 1 aa =o | 

De ch 33 68 — Tut 

A. B. and C. diſputing of their age, < affirty 
Js as old as B. and 4 as 6/d as C. and H. ſays, thi ft, 
is 4 as old as C. upen Which C. ſays, he li ſure d v 
thelr ages added to his, will make i is years. man 
mand the age of each f man: 
nſw 7 7] 4 

V 127 
| 0. 5 | j 
, 
| whit 
_ Double Postir to. * 

N Double POIUT fon two ſuppoſitions an 

1 quir'd, which (If both prove falſe) are, » 
their errors, to be thus diſpos'd, x 
Set down both your ſuppoſitions, and againſt ue 74 
of them W pai ve errors, mark'd thu Ther 
too much; or thus, If too little, Air or 
Then mulrlplying chem croſt ways, that is, Mey wi 

firſt ſuppoſitlon by the ſecond error, and the fe, 

{uppoſition by the firſt error if both the erron 
alike, /. 6. both tov little, or both too much, || 
ſtrack the leſſer prom from the greater, and dig. . 
the remainder by the difference of the errors. en mi 
if the errors are unlike, J. v, one too 11ttle, ande, 
other too much, the ſum of theſe products mung al 
divided by the kum of the errors: the quotient tes 
give the true number, exactly anſwering all thek e 
mands of the queſtion, © 5, d 
Or rhe ſuppoſitions and their errors, being place up 
A ſhare 


before, work by this proportion, as a general rule, 


a £ 


. 
As the difference of the errors, If alike, 
Or their ſum, if unlike, | 
To the difference of the ſuppoſitions t 
o either error to a fourth number, 
0 accordingly added to, or fubſtracted from, 
ſuppoſition againſt le, will anſwer the queſtion, 


EXAMPLES, 


if, 4 B. and 8. playing at cards, the mone 
d Was 334 Erowns z but dlikgreeing, each felz 
many as he eouldy 4. got & certain number, . 
many as A. and if over y , got a fifth part of bath 
lr (ms added together, hew many had each! 
Firft eſe . get fo 
1 n will . + 
and C's 2 


which added, make but 138 which t4 106 76% fiw1 
hen, Jpeg 1 17 4, gu 8 


I 
ch . 
atnd 
lf 


30 


ffir 
that 
fe 
31 


* 


{ 
t ſhave will be of 
and C'; — 17 
— — 


; total of btb tt AN but 210, too few by 114. 


Therefore, ſetting down the ſuppoſitions, and 
cir errors (mark'd as before dl rected) agalſt them, 


1 ey will tand chu? 
6 160 Suppoſitions. Errors. 
Tot 16186 
ch, 114 


en multiply'd eroſß- ways, the products will be 
880, and 5700 the leſſer of which (the errors 
Ing alike, 7. e, both too little) being taken from 
greater, there will remain 9180 for a dividehd, 
hich divided by 72, the difference of the two er» 
rs, quotes 127 $, the true number of crowns 4. 
l up ; as will appear, by 8 iy to them for 

ſhare, and dividing the ſum of 4s and B's by s 

> for 


1 


Tas 


for C's ſhate 10 fo their particular numbers y 
be found to be as wn 115 
41 17 1 
53—— 142 1 
"6 ——— 54 


The 150 of which is 324, the number of cyown: gin 


hen 


heſe 
a di 


| Or by the other rule, 's, q 
As 72, thedifference of the —_ (becauſe all | 
to zo, the difference of the ſuppoſitions : 
7 FEA 77 1 bo 0 
114 47 4 to before, 
6, 
EXAMPLE 2: he'd] 
When firſt the mpcriagpknot us ty d = 
Hhetwixt my Wife and me bor 
My age did hard as far deed, 
As three times three dees three, : 
Dut after ten and half ten years, 
We man and wife had Been; 
Her age came up as near to mine, 7 
Av eight is to flxteen, ae 
— Nau, p ray, nder 
What were our ages on the weddlng-day 
Firſt, ſuppoſe hep 11 then be mul be oz Mic 
then adding . 3 ong, 
her ages becomes 26 bis 78 ind i 


This error therefore is 3 years too few. 
But ſuppoſing her 9, the error will prove 3 ti 
many. 
Sorting down therefore ag inf the erer 
the errors, with their ee iye marks, they n 
ſtand thus: — 6 


109 ] 


Suppoſitions, Errore. 
21 > 


hen multiplying crofh. wayd? 3 times 21 is 3 
Z times 9 is 27 
beſe products (becauſe unlike) added, make 90 
a dividend, which divided by 6, the ſum of the 
ro, quotes 15, her true age, prov'd thus: 


She being 15, he muſt be 
11 years added to each If 
— — 


Makes her $0, juſt hf of 5.— 60 


Or, by the other rule, 
$6, the ſum of the errors, Coorg unlike) to 
he difference of the ſuppolltlons: - 

is the common error, 3 to 6, which either 
rafted from 1, of added to 9, glyes 17, (as be. 
kor her ages. | | | 


re BN AMPLES. 


hat number Is that, to which If you add 1 of 
If, and from the fum ſubſtrack + of lis Calf, the 
Inder wWIIl be zie! 


0 . Anſwer, 129. 


Gentleman caught a fiſh, whoſe head was 6 In- 
ong, the tall as long as the head, and halt as 
as the body the body was juſt the length of 
ind tall. I demand the length of the fiſh? - 


Anſwer, 48 inches, or 4 foot, 


day! 


| 

W. 

e 30 
ofitionl 
hey v 


80 „ 


L110 


pa ' 7 L NEE | —_ Wk wh _ 3 


CHAP, XL 
of E X C H A N O B. 


Reuawet is the reeelvlug mone 
4 Country, for ; 6 be jt ng, in 6 17 N 0 
NOFE . 
ue b. 


The Par of exvhun 0 1 ee el And TR 


NN 55 1 1 nh AEEBFATH 0 
h 4 M 14k the egi. ; 


N ee be 

would be bath needlers ang eg f bg 
pl Th Penny 1 ll th 1700 
f 


ns other ohlef N W. 10 % 


FRANCHK 


At Parts n Rojien, , they keep) 
accounts In ves, tb ble, and deniers Td 910 
upon the erown, the par of which in ſtorlln 
ney, 1 4s. 64. 


No 


[ 212 1 
o r . 


11 Dunlert t Sol. 
20 Sols OD] Livre. 
3 Livres Crown. 


yo money Is chang'd into Sterling by this pro- 
fl 

ry crown to the given rate: 

zo is the * Proneh ſum to the ehe 


or, | 
* vench e out 


nopotagth the 
ue f 6 Wi prey 
ue by rats. 


1 4% 4 


t. What ft ney Mult be puid in & 
8 pan Wie Geh auge 1 


get | 


tt 


——5 uf 170 pn 07 
Wo hg 
2 II 193 4 


1 6000 
705 /. 4 4 


1 24 Change 


4 


{ 18 


24, Change 535 crowns, 14 ſols * to deniers, itt 


Sterling money, exchange at 52 4 f. per crown. v4 op 
cr. d. Cr. Solr De. Gy, Sols De, 4 As 
I- 2 —537 1416 $37 14 tout 5 
6 2 60 
12— — „ 107 15 1 
— 1e; 922.90 | TON 9 
20 | ake 
; mn 2 1 "8 i Il all 
386818 2 i ; 
1 1 1 1. 1 
— Dees 10 Flo h 3 te 
4 — — — nge 
Alibe 1171. 10½ f 


7b neten 
— 14) a8165(F 


4 
493 ze) nf 
* 16771 Jatli. 


77072801 
. 


— — 


65 


ns] 
nh $2e-/ug money Is chang'd into Heueh by this pro- 
7 drtion e ] 5 | | 
As the rate of exchange, to one crown: 
io is the given Engliſh um, to the French lought. 
For EXAMPLE, 


ake the reverſe of the former queſtions z which 
Il alſo be their proof; 


1#, How many Ieneb erowny muſt be pald In 
Fir, to recelye In London 101 b 44. Sterling F Ba 
nge at 56 a, pe erobn. | | 


a, $8 Gp, J. 5. 
If 5 Gunman — 1e 4 
| 20 


| . 
— Cn, 


$0) agrab(44s 
EW 


F z 24. Change 


„ 
24. San 117 168. . Srevling, Inte a 
exrewns. Exchange at 72 1 V ers wn. | 


a, Crown. I, 0,4, 
Hf fa —— 17 t6 F 2 
| 20 


5 5 
110 2370 
| 1% 

190 


1 5 — Gy. 3% Denim 
69 11e) (7 14 is 
mz %.. nf + | 


2116)4366[6l i 
fe) esel 


= 
=== 
'3 


13 


63 the vemalnder of the ber ſum. 


21)2ic (10 e. 
21 


00 


8 | 
| More EXAMPLES, 

If I pay In Pars 8297 crowns, 13 felt, 8 din 

what may I draw my bill for to London, when 

exchange is at 54 4 4. per crown ? 
| Anſwer, 1875 J. 107. 441. 

What Sterling money is equal to 974 erown!, 

ſoll, when the exchange is at F844. per crown! 
ooo ỹꝑ́?ñ.d SHR 14 3- 


171 


1p pay In Londen $26 l. what Prneb money Mal 
esl e In Parts, exchanye at ff d. per ere Cn! 


Anſwer, 6394 erownr, yo fol, 6 denters. 
hat reveh money Is equal to tyag J. 10% . 


inge at F144 , per erown Þ 
. of Wn 1 Ar, 4 tut, 


a with 1 1 A LY. 


N G64, Log born, 6. (hey hed thelr aceompers 
In JI Fes, Sol, and defilers 155 exehange ups 
lece of elght, or dollar j e par of Which Wit 
TIL ls alfe 4 t 6 4: Muli 


=. 


lt boa. f Hvres make a pleee of elghe, at Lge 
; 1 the rule for exchanging with Froner, 


IX AMPLE 


oy much I er (hall I recelve In London, If 1 
in Genoa (20 dollars f exchange at 51 per dole 
or plece of elght. | 


it, of, Dollars, Dollave, 

— — e, a, per dollar. 
820 J. 3290 

440 34 2107 


120418200 348% 


2000 348[7 174 J. Fo. 


—— 


17940, gs. 


LL 
10 


F 4. Or, 


[ 116 ] 
Or, back again 
Ik in London ! pay 44 
dollars ſhall I receive in Gem? exchange at; 
per dollar, | 
4. . Dolton, . . 
777—— 74 7 
10 


3487 
13 
 $1)4t826(f16 
"" 
1e 
102 


Price exchanges by the dueat, the par 4 
iN ann by Ws uy te po 
Oi? © Cnr 
0 \ 1 Gro 
14 ra, { make 3 | oat, 
| RX ANHP 4h. 
Change fta ducats Inte SYer//ng-money, 


change at ff of . per dueat. 
9 4 ff 5. 


Fin 5 
f " 11 Dut ats, d. 


— 42 Rat FF # per Due. 
111 1 | | 
2) 763320 — 
— . 2048 
1202841660 64 286 
2/0) 23618 ——— 


1181. 87. 118 J. 87. 


8 


1941, 57. Sterling, bow ny 


5 * See Abbreviations ot Multiplication. 


'T 1171 


Thirdly, with SPAIN, 

N Madvid, Sevil, Gee, they keep ma 44 
in rials and mervadles, and exchange alſo 
eplece. of eight. The par with LONG it 6 a 
NO k. 


2 gore t Rial, 
* 0 make 1 Plece off 


Thi exchange ls alfo eaſt up by the foregelng 
14.0 5 | EEE 


1 fl 


EXAMPLE 


What 0 money may! tw for to Londen 
| pay Ih 1000 | 4968 dae 4 


1e mervadles! 0% 
yg at fy 4 Pe N07 ple vert 1. 
J 


ue. 


N [11861 
| | Rials, od. Ridals, Mer. 
if 8 270 


372 
—— a 
-- | 
*. a 
. 
noi get: 
EF h — 19 
hn e) 


11904 144 19 5 


11191 
Or, back again, | 


Change 144 J. 19 f. 2 4 4. Sterling into Spaniſh to» 


y, Exchange at 79 .. 


a 
If j8 
4 


r 
Tr mak | 
J ow 4998 N/al; 


per piece of g. 


„ & 


144 19 24 
8 


wa—_ | 
4 * 


4999 
12 


— 
$4790 
$6 


f 
Is 
101 
— — 
* 2208 
20858 


2003 
, 1856 
” 172 
| 4222 
84 
1064 
1 on 
1456 Rem, of the others 
232) "yg 250 Mer vadi es. 
1160 : 


7 » 0 
E 6. 


[1663 


Move EXAMPL "a 8. 
Change $4947 K Into 1 Ster. 
change at 7 plece of eight; "I 
Anſwer, 2492 /. 67. 0 1. 
ay in £4404 foo 1, What Spanthh m 

muy i i My i 10 for fs Madrid} exchung 

75 1 pt p 100 bt | 
— hop Rals, ths Miner, 


— with POR TUGA * | 


1 6 6 Oporte, Ke, they keep thelr keepn 
15 xeh th 
leh If bow #4 FOIA " 


NOrk | 
1666 Nees make i Mill. Reese. 
To make this exchange, fill obſbrye the ſh 


rules. 
EXAMPLES, 


Change 48669 rees Into Sterling money, "_— 
at 67% „ per mlll=ree, 


M, N. al, — 
If _— 8 * 
146064 


1000 
7 416669. 
1]000)4696|69z(4 54 
— 100) 3006 


2772 


110 97. CLE 


J: 


0! 


L 121 J | 
Or, bark agaln; 
age R / % A . 
Rees, t, 


[its £668, n. 


"= a 
67. 14.— 16e. Fo L 14 | 


1 


1 174 
Þ 
#5 F606 


| | r= 
FJ 1 4664 * 


75 
L 


j60 . 


| | 1998 
— — 14 | 
Note, 994, Wee pop, 
i other Stating, % 123 

Fe taken in. | 7 TEIN 


AO 1 LR 


What 8#e#/{ng money Ig equal t | 
ange, at 6+ Jl Jer mille fog onen mars. 


Anſwer, 1961; 1, 6 40. 


Change yg 1. 127, into oel, exchange at 67. 
. per mill=res ? fs 


Auſwer, 173381 reel. 


4 


Tifthly, 


(169) 


Nb), with HOLLAND, PLANDIN 
44d OBAMANY, 


Take theſb places + 
I 1 d pl i — l ther bequuſh thelk 6 


gland made mg me Way. oy a0 changs with 
1 ben f ee but alſe In Aut 


boys the th 
| you 45 fl Ing, u 400“ 5% | or gli k IT 
| _ Nivers, and —— II un vine with? us updl 
one pou WY ng us for Tt, When at pay, 10 Te 


= None 
Thelr po poyn nds, Wan and pence, are alvidedy 


ours, vis. thelr pound Int 
killing into 12 Ponca, 1 ſhillings, and thil 


Thelr other money 1s thus alvided. 


16 Pennicks 1 Stiver, yers 
20 Stivers : make T Guilder. Divic 


Wore %, Lg 
| 6 Stivers 5 ©» JR | 
3 6 Guilders 5 make ; I — 0 Flemiſh, Mule 
Sterling money 1 chang'd into Ow” by thi nd | 
proportion, vis, | uilde 


= As 11. Sterling to the given rate: 
i So is the given Srerling to c ie Blemiſh fought. 
* „ 
By ſuppoſing the given Sterling, goods, and th 
given rate, their price, caſting up their value b 
| pratiice. | 


EXAMPLI 


(1047 
EXAMPLE" 1 


if 1 pez aden 464 J. Sterling, what may! 
e le“ Wingo 6k 14. 


f fit 5 I, 4 4. I, F 
ww, : 05 »ang415 
Or by raftlee wT] | 1496 7 | 
4 #: A 4 | 
494 Mt J4 fowl). 19 De 
45 996 18)a0g196( 
j 8&r eee“ 


8461. 13 % fit. 5846 J. 137% Flemiſh, 


If you would have the anſwer in guilders and, 
vers, 
Divide the Flemiſh pence by 40, (the number of 
nce which make & guilder) and the quotient will 
 guilders and if any thing remains, the half of 
will be ſtivers, two Flemiſh pence being one ſtiver. 
Multiply the Flemiſh pounds, and ſhillings, by 
and it will produce guilders ſand ſtivers ; for 1 
guilders make 1 pound Flemiſh, and 6 ſtivers 2 
ling Flemiſh, and if there be any odd pence, mul- 
ply them by 8, for Pennicks. | | 


EXAMPLE. 


at. 


d 8467. 2 3% et of the laſt ſum. | 
— 4402031916036 «. 
5079 G. 18 C. : —ů —— 


$079 Guild. 18 Stivers. 8 
Flenasſh: 


PLI 


>” [124.0 


Flemiſh money (whether pounds, ſhillings, 6 
or guilders, ſtivers, and pennicks) is exchanged in 
Sterling thus : 


As the given rate to 4 pound Sterling : ſoist 
given Flemiſh to the Sterling ſought. 


EXAMPLES. 


Change 846 J. 137. Flemiſh into Sterling mony 


* * 


exchange at 34s. 54. FHemiſh per I. Sterling. 


| 1. 3 Klem, J. Sterl. J. s. Flem. 
en 


| o 
„ 

1 12 
. 1 Sterii Cha: 
HL ee 1e e 412) 363190049 hange 
a E ay. | ©2799. | Wh 
_ Kaul 55 CE a 2 | hange 

inn ETD» 2” OS 
an 11 
8 t 325 
| Or, * 

Change 5079 guilders, 18 ſtivers into Sterling, oy 
money, cc 34 7. 4 J. Sterling. 4 
os ” Wha 
n Ante 


V. St 


[ 15 ] | 
s. d. Flom. l. Ster. Guild. Sti. — 
If 34 7 — O70 18 
12 | c e 
. 101598 
| | | 8 


413) 203 1960492 1. Sterl. 
1672 


* 3799. 
3717 


More EXAMPLES, 


terli 
BE haige at 33 5. Flemiſh per l. Sterling ? 
| . Anſwer, 783 7 # If #, Flemiſh, 


hange at 36s. 5 d. per J. Sterling? 
Anſwer, 665 J. 135. 11 4. Flemiſh, 


If I pay at amſterdam 5389 J. 147. Flemiſh, what 
Sterling money ſhall I receive at London, exchange 
t 325. 8 d. Flemiſh per I. Sterling? 
Anſwer, 3299 J. 167. 34 4. | 
| v4 . | 
* de. Exchange at 34 s. 10 d. Flemiſh per I. Sterling. 
Anſwer. 5984 guilders, 3 .li vers, 13 pennicks. 


What may I draw my bill for to Lonuen, if I pay 
n Antwerp 7256 guilders exchange, at 357. 24 5+. 
rl, Sterling ? : 


Anſwer, 6361. 194. 2 & Sterling. 
5 ho an 


Change 475 J. Sterling into Flemiſh-money z ex- 


What Flemiſh money is equal to 3651. 127, ex- 


Change 5721. 13 7. Sterling into guilders, ſtivers, 


%. 


1 ; 2, is equal to 4. 


_ Explanation of ſome Charatters fometim 


71 the mark of Adattton and ſhown the numby 


Root of them is meant. And 


4095 is, or is equal to, 16; the 1 Root of 16, 


[ 166) 
1 for Brevity's Sake. 


t's plae d between, are to be added th 


ther, | | 

= Is the mark of Sha, and fhews the late 
of the numbers It fands between, is to be tale 
from the former, 

x Is the mark of Mu/tipliration, and ſhews th 
num bers on each ſide, are to be multiply togethv! 

Is the mark of D/, and plac'd between tw 
numbers, ſhews the firſt is to be divided by the ll 

== Is the mark of Equality, and ſhews the nun. 
ber or numbers preceding it, are equal to that whit 
follows it. | | 

V Plac'd before any figure, ſhews the Squir 


e before a number, denotes its Cube - Root. 
21 Is the ſign of Proportion, and being plac'd h. 
twixt the two middle terms of 4 proportional 
ſignifies, ſolo, 

Io make all more plain, obſerve, 

_ - Thus the Characters are us d: 
2:4: 6: 12 c qo96=16, Y 16==4, 4 2 
6—2=4, 4X2=8, 824. 8 f e ben 

And thus read. f 3 3 
As 2 is to 4, ſo is 6 to 16; the Cube-Root led tt 
red w 
ten o1 
her; 
ing th 
ical rs 


tecede: 


equal to 4; 4 added to, or more 4 is equal to6 
and 6, made Jeſs by 2 is equal to Rs nar 
multiply'd by 2, is equal to 8; and 8 diy ed b 


1 


CHA? 


Ci 17 ] 


eee „ 


CHAP, XII. 


' Arithmetlcal and Ouonurlca PR o- 
PORTION, Of PROGARSSION, , 


Iost so being a rule morecurious than 
uſeful, and requiring more words for its full 
plication, than are conſiſtent with this Compen» 
im, I ſhall only give ſome (the moſt neceſſary) 
opoſitions in both its parts, arichmerical and 
ometrical z and refer the more inquiſitiye rea- 
r to Mr. Oughtred's Clavis Mathematica, for his 
ether ſarisfaction. . 
In all continued proportion or compariſon of 
mbers, rhat number which is compared to an- 
her is called the antecedent, and the number to 
hich it is compared is called the conſequent. 
There are two ways of comparing numbers 
ith one another, ft. With reſpect only to their 
ple difference, i. e. how much the one, vix. the 
tecedent, is greater, or leſs than the other, ix. 
e conſequent, found by ſubſtraction; thus the 
fference betwixt and 8, is 3; which difference is 
ot lled the Arithmetical Ratio. zd. Numbers are com- 
16, Fred with one another, when we conſider how 
ten one number contains, or is contained in an- 
her; and this is found by diviſion, the quotient 
ing the geometrical ratio. Thus, 2 is the geome- 
ical ratiꝭ - bet wixt 8 and 16. 55 


1 | ARIT HMR - 


[ 286 ] 


ARITHMETICAL PROGRESSION Pao 


Ma bh G4 


AN THMETIOAL Phoannggton 1s the regu 
Increaſe or decreaſe of any rank of * 
by the continual addition or ſubſtraclon of ( 
equal number, Cn | 
$0 I, 4, ? __ 16, are In Ar/thmetical N 
f 


| green to each other, equally Increaſing by the en 
| tinual additionofg, | Ps 

And ſo alſo are 84, 82, 80, 78, regularly! 
| creaſing by the continual ſubſtrattion of 2. 
= \ Some Of the moſt conſiderable properties of nu 
| bers in Arithmetial Progreſſion are as follow: 

1. That in any rank of numbers in Arithmet 
Progreſſion _— of three, or any odd numb 
of terms, the double of the middle term will! 
equal to the ſum of the two extreams, or of u 
two means equally diſtant from the ſaid midi 

term. > ; 8 
1, 2 3, 41 (5 6, 7, 8, 9. 

Thus in the rank above 5, the middle ter 
doubled is 10, = to 1 —— 9, the two extreams, 
2 8, or 3 - 7. or4 +6, the ſeyeral corre ſpo 
dent means. 1 5 

2. That in any rank of numbers in Arithmei, 
Progreſſion conſiſting of four, or any even numii 
of terms, the ſum of the two extreams will 
equal to the ſum of the two middle numbers, or. 
any two means equally diſtant from the ſaide 
treams. * „ 
| | 2, 4, 6, 8, IO, I2, 14, 16. 

Thus in the rank above 2 16, the two el 
treams are 18, =8 4-10; the two middle numbet 
or 6+ 12, or 4 + 14, the other corceſponde 


[rap] 


rs 


I, The firſt Term, | 4 
II. The laſt Term. 1 
III. The number of Term.. 
IV. The equal Dlfferenee. 

V. The Sum of all the Terms, 


| ny three of which being given, the other two 
y be found; as Mr. Oughrred in his Clavis Ma- 


Pa06KESLON five Things are to be noted, 
#1 1 | * 8 


ita, Chap. 15 Prob. the 6th, exemplifies in 20 
poſitions; ſome of the moſt uſeful of which 
as follow. . „ | 


PROPOSITION I, 


he laſt term, number of terms, and equal dif- 

nce being given, to find the firſt term: 

: : _ ſecond, third, and fourth given, to find 
"+ | ; | 9 5 


& Ua 


ultiply the fourth by the third, made leſs by 
and ſubſtra@ the product from the ſecond, 


in remainder is the anſwer. 


, Of ( CTR. 
EZ EAMPLAE. 


man takes out of his hocket, at 6 ſeyeral times, 
yeral numbers of ſhillings, - every one exceed- 
the former by 6, the laſt was 42, what was 
firſt? Anſwer, 125. „„ 


| 6X5 30, 42— 302 12 Anſwer. 


70 el 


- Tas 
PIO pero n. 
The firſt, third, and fourth given, to find | 

ſecond, | 


From the produR of the fourth, multiply d! 
the third, ſubſtrac the fourth, the remainder «i 
ded to the firſt, gives the ſecond. 


Sub 
malt 
ent 


The 
al Pi 
What's the laſt number of an Arithmerical ? 
greſſion, beginning at 4, and continuing, by t 
increale of 12 to 18 places? An/wer, 208, 


12X18=216, 216—12=204, 204-+4=208 Anſiſ he 
To 
PROPOSITION III. : 

PX firſt, ſecond, and fourth given, to find i Half 
3 „„ Jos 
Subſtra& the firſt from the ſecond, and diwi 

the remainder by the fourth, the quotient, vii 12 pe 

one added, gives the third. | 2 

. EXAMPLE. 1 
A traveller went 12 miles the firſt day, and i 2 


_ ereas'd every day's journey by 4 miles, till at | 
he went 64 miles in one day; How many days d 
he travel? Anſwer, 14 days. 


64-1252, 17413, 1-114 Anſwer 
PROPOSITION IV. 


EC 


EO 


The firſt, ſecond, and third given, to find e 8 
fourth. | tion 01 


== RUL 


[61 1 
gubſtrad the Hrſt from the ſecond, and dlylde the 


mainder by the third, made leſs by one, the quo» 
ent gives the fourth. 8 


EXAMPLE. 


The ages of ſeven children increaſe by Arithmee 
al Progreſſion ; the youngeſt is two years old, the 
deſt 32, what's the common difference of their 
es? Anſwer, J years, | | 


| 32—=2=30, 30—7—1=5 Anſwer, 
PROPOSITION V. 
* firſt, ſecond, and third given, to ſind the 
th. | : | | 
| TV 4x: 


Half the ſum of the firſt and ſecond, multiply'd 
the third, produces the fifth. 


id || 


N 
vr 6 


al t 
y t 


nſw 
nd d 


EXAMPLE. 


12 perſons give their charity to a poor man in 
rithmetical Progreſſion; the firſt gave 2 pence, the 
ſt 2 ſhillings, or 24 pence; how much did the 
dor man get? Anſwer, 156 pence, or 13 ſhillings. 


12426, 26>2=13, 13X12=156 Hnſwey, 


divi 
„ Wil 


nd i 
at | 
ays$ 


—— 


GEOMETRICAL PROGRESSION. 


EOMETRICAL PROeR ESS o is the increas. 

ſing or deereaſing of any rank of numbers by 

me equal Rat7o, that is, by the continual multipll- 
tion or diviſion of ſome equal number, 


nd 


CO ene —atat: 2. l 


| bers in Geometrical Proportion, are as 


Progreſſion, conſiſting of three, or ay odd number 
e 


two extreams, or oFany two means equally diſtant 


t 


equal to the product of the two middle numbers, 


extreams. 


to 4 * 32, the other correſpondent means, 


tn Geometrical Progreſſion, the ſame fue things art 


\ 
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Thus, 2, 4, 8, . Increaſe In Gromutrinl 


Progreſſion by d double R, or'continual Multlpll, 

cation by 2, and 494, 1351 4fy nf, Rape tr 

the ſame manner by « continua Diviſion” by z, ot 

by « triple Rat. 1 

Some of the moſt conſiderable * of num. 
ollow : 


nk of numbers In Geomet»icul 


1. That in an 
To fi 


pro. 
feren 
medi 


term multi. 


of terms, the product of the midd 
irs Il be equal to the produQt of the 


plied by its felf, 


from the ſaid middle 7 1 j 

Thus in the * above, 5 he middle term 
uar d, 7. e. multiply d by its ſelf, is 64, = 1X 64, 
e two extreams, or 2X 32, or 4 16, the corre 


Find 

fer the 
foun 
uble t 
ll pro 
ed, ti! 
e a lit 
mult; 
der ſu 
Or in 
donen 
bonen! 
ndin 

ot 

rom 
eemet 
dinetri 


o 


ſpondent means. 


2, That in any rank of numbers in Gedmerrical 
Progreſſion, conſiſting of four, or any even number 
of terms, the product of the two extreams, wil be 


or of any two means equally diſtant from the ſaid 


, 44 8, 16, 35, 666. 
Thus in the rank above 2 x 64, the two extreams 
produces 128 =8 x 16, the two middle numbers, ot 


to be mited ar in Atithmetlical Progreſſion, 


„ 
I. The firſt Term. 
II. The laſt Term 
III. The number of Terms, 
IV. The Ratio, ore ual difference, 
V. The Sum of all the Terms, 


One a 
he la 
ſeed h. 
at mu 
* 


Not., 
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Vote, Figures are ſometimes ſet over 4 rank of 
ometrical proportionals as hereunder, and are 
led Iudleet, or Enponents, ſerving to ſhew the 
ance of any term from unity, or from the firſt 
tm of the ſeries, | 


36 6 
= Thus T+ #4: &S «6 F 


PROPOSITION I. 


To find any remote term of a Geometrical Pregreſ- 
» proceeding from unity, Whoſe varie or common 
ference is known, Without producing all the in- 

rmediate terms. . | 


RUL k. 


Find ſome few of the leading terms, and place 
ſer them their Exponents ; then multiplying the 
found term by its ſelf, it will produce a term 
uble thereto ; which again 3 'd by its ſelf, 
l produce another double to the aft Thus pro- 


ber ed, till either you produce the term ſought, or 
l b ea little ſhort of it; which may be compleated 


multiplying it again by that term, which ſtands 
der ſuch exponent as would make up the number, 
Or in other words, obſerve what figures of the 
ponents found added together, would give the 
donent of the term wanted, and the numbers 
nding under the ſaid exponents, multiply'd into 
h other, will produce the term requir'd. 
rom whence may be obſery'd the coherence or 
eement betwixt numbers in arithmetical and 
metrical proportion 


* EXAMPLE. 

One agrees, for 14 oranges to pay only the price 
lie uk, ata f tbl fon the elt, an arena | 
ſecond, Ce. HHH] doubling the price for the next, 
it muſt he glve? 11 35 al 


© 


Not, 6 
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Here ſetting down only tho five firſt terms, 1. 

a wha, my the fourteenth may thus be fouy 
pos 


42 by. $0 the terms under thoſb et 
nents being mu apy Into each other, give (erin 
term anſwering, But as the exponent 1 ſtand; n the 
ways over the ſecond term, ſo the exponent i; ents 
ſwers to the 14 term; therefore add only 3 tone of 
two 5˙1; and ſo always that exponent muſt {Wrodut 
taken, which is one ſhort of the term required, 
for 20, 19z for zo, 29, &. which muſt be e 
fully noted. | A 

See the work of the foregoing example. ibn 
| that 

di be Tas ther, t 

T + S + 4. . 8 „16. 32 Sertii 
| onenrs 
Exponents. Terms. 

7 32 the eh multi 
„ 32 Gy its ſelf. Multi 
3 ＋ 3 
— 0% 
13 96 h exp 
— Or {ett 
vet 1024 the 1oth, wif; the 1; 
multiply d by=—3 the 3d Term, term, 
— 5 its ſe] 
giver 6192 the 14th. h, as be 
And fo many farthings, of 87. 104, 84. mull 
piyeat the rate agreed. 4 

PROPOSIFION I. 

To find any remote term of a @eometr/cal! | 

74 not proceeding frem unity, whoſe % 

Ar term Is glyen, without producing all the l. 

medlate tering, | Auſt 


AU: 


71 


2 Set down, as before, ſome few of the leading 
„erm with thelr exponents, and multiply alſo, (as 
1d; Wn the firſt propoſition) the terms under ſuch expo- 


ents, as added, would make the exponent ſhort by 
Ine of the terms 5 only remember that eyery 
de 


oh roduRt muſt here be divided by the firſt term. 
9 EXAMPLE. 


A ſum of money is thus to be divided among 9 
erſons, the 1ſt to have gol. the ad 150 l. and ſo on 
that proportion, one three times more than the 
ther, to the laſt ; what will the laſt have ? 
Serting down the five firſt rerms with their ex- 
onents, thus, 
VP‚ -$.-..:4 
fo 1fo 4/0 1350 4050 
Multiply the laſt term by its ſelf, and diyide the 
rodut by 50, the firſt term, the quotient will be 
gogo the gth term requir'd, anſwering to the 
h exponent. | 
Or Ang agen but the three firſt terms, multi- 
the laſt by its (elf, and divide the product by the 
term, it quotes the ꝓth; which again multiply'd 
its ſelf, and divided by the 1ſt, will quote the 
b, as before. See the Work. | 


1 


tip 
lf 


wi 
"mM, 


| 450 | 

mull % 450 4fo 4050 
22f60 oe fee 

t866 - 162080 

al ll  g6)26ay6]o fle nG4esfeſe 

FILL er | —— 

16 Il gofe dae fe 

Anſwer, 3a8ofo J, for the gth perſdn. 


AV: 


G 3 | PROPO» 


the number of places given, to find the total ſyn 
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PROPOSITION, III. 


Having the firſt term, the common exceſs, u 


of the whole progreſſion. 
. 


paving Toung the laſt term by the foregol 
rules, ſubſtraR from It the firſt, and divide then 
mainder by the common-exceſs, made leſs by on 
the quotient is the ſum of all, except the 1aſt, 

wn that being alſo added, gives the total n 

ured. | 

a Note, If the vatio be double, that is, if the cot 
mon exceſs be 2, the difference between the |: 
and the greateſt term added to the greateſt, gi. 
the total ſum. If the rat/o be triple, 4 the differen 


muſt be added; if quadruple, F, Ge. 
EXAMPLES. 


tf, A coffee. man, upon the ſigning of the] 
Peace, for fo guineas down, agreed to pay thef 
day one coffee=berry, the ſceönd two, the thi 
four, and ſo on, to doub)e the quantity every dt 
till the ſame was proclaim'd. What number 
berries would It amount to, ſuppoſing the tim 
days; and what would thelr value be, ſuppoli 
1660 berrles to the pound, and the pound to bei 


at ei? 
4 See the work. 


Day? Beryler, 16 


1— | 16 
12— 2 —06 
en | 12 


Fiz the 10th d . 
16 | 2 


713 


8192 
2 | 
16304 the 15th day. 


25 
131072 
49152 
ably > 
20 10437456 
the Jen the 30% 
w Fi TTY goth dey. 
en | 155 540975 
ry dl | 
ihe 1995 ry 
— Wilt 2 
gli 
"hel 4154567296 


— * 

| —— 
16343745 0 | 
256823037 191911744 | 


Nr 77 170 the 675 day. 


| 18 lage were * 0 — 


[138 ) 


__ kv a A razier offers 46 oxen for a farth. 
head, and treble It chroughout 3 to what fm vi 


it amount? | 
See the work. 


Oren. Farthings 


1 1162261467 
3 J 1162261467 
— N — ———_— 
—7 | 81358 2000s 07 
17581 6973568802 
„„ 48645845869 
— 1162261467 FR 
$1 6973768802 and 
648 234422934 ark 
eee 2324722934 The fi 
6661 6973563802 , beca 
3 1162261467 ews in 
— 1162261467 ove th 
10633 1000 . — ch par 
19683 1370851717672992089 1 | 
SOS | 3 os) 
F6c49 —— a eld d. 
159464 40525751 73018976267 40th Ot 
118098 — — 1. Not 
177147 60788 3272928464400 Tf. nWmma 
19683 3 . | ue of 
r ee e 6332117426592 150 J. Br. 44 WL 
387420489 EE tor ſhe 
mo | d the » 
— — | e mea! 
1162261467 the 20th Ox. e deno⸗ 
| res, a. 
oſe pt 
\ unit 
e part 
: leh 6 
„ e gend 
C H A . ol U 


[1g] | 


Ing 4 
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VAL _ 4 | 7 - iſh | | - P * 0 f' a (' 
47: bu \ Af | "a 4; 0 L | ve * ＋ N FL 


CHAP, XIII. 
Of Vurcan FRACTIONS. 


FRACTION is a part or parts of an unit, 
and written with two figures, with a line 
drawn between them, as 7 To 5. 
The figure under the line is call'd the denomina- 
p, becauſe it gives name to the fraction; and alſo 
ews into what parts the unit is broken; and that 
oye the numerator, becauſe it tells how many of 
ch parts are meant by the fration. Thus the 
Action 4 ſhews, that the unit is divided into 4 
5 that 3 of thoſe parts are thereby ex- 
eis d. 8 8 
1. Note therefore, That if the numerator and 
wrinater of a fraction ſhould be equal as , 4, the 
lue of ſuch fraction would be exactly an unit or 
Tl OT for, by the definition above, the denomin 
tr ſhews Into how many parts the unit is broke; 
d the numerator expreſſes how many of thoſe parts 
e meant by the fration. Then in the fraQion &, 
e denominator declaring the unit to be broke Into 4 
its, and the wimerater enten 4, that is; all © 
oſe parts, it is plain the ſaſd fraftion is equal wi 
\ unit of Whole winiber 4, becauſe the fum of al 
e parts mult f ut wy wal bo the Whole: From 
liek 6 bee t 0 plaln, that 16 often as 
Der Fr Is contin'd in the n ig | mony 
hole numbers or un 3 * eontaln'd hl eh Im⸗ 
4 proper 


1 


frat 10 0 A fh 

Oper Of: And this % may fer ve vi | 
171. dle een B14 0 the 1th ad; and 4d hi R 
½ Mie alſp, That 68 611 Fraftlong do Indeed gy [ 


from the remalnders of diviſions, when the diy 
r pan no longer mesſure the f viden eV! 
aftion may be look'd upon as the wo ven termi 
of a diviſion, the erster as the d vidend ani 


Fir 


proper 


the denominator a8 the diyiſorz from whence It y 23 
peary, that If the numerator and denominator of 
Fractlon be either multiply'd or divided both by th 
ſame number, the, products or quotients will 0 
remain in the ſame proportion, and the new ft 
ion ſo ariſing, be of the ſame value with thi But 
given. Thus the fraction 4, mulelply'd by 2, W nolti 
produce $, or divided by 2, will quote + ; all wii dun d 
ractlons are of the ſame value; 4 bearing the fin the a 
roportion to 8, and 1 to 2, as 2 does to 4. Ani 
rom hence alſo may appear the reaſon of the 1 
Frh, and 6th ſorts of Redution, _ RA 
Of Vulgar Fraftions, there are four ſorts, vis. . . 
1, A proper; Whoſe; numerator is always le t 
than its denominator, us Þ, f, b, oc | For 
24. An improper ; whoſe wamerator is al ways equfseing 
to, or grate than its denominator; 46 f, $, Ce. 
3d, A compound, or fraction f falten; know Secon 
by the word of, as 4 of &, &e. SOR prope! 
ath A mi d fran; which is « fraction join] Mul 
with a whole number, as f 1, 3 J, G Apes 
Before fractions can be either added or ſubſtrate) in”" e 


they mult be reduced into one denomination ; and 


therefore, before we proceed to thoſd rules, u. 
muſt learn reduQtion.. EY 


I J's +1 


Rt 
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RepveroOngf FRACTIONS, 


N aul of ſraſſlens there are ſbvan varlerten, 


Firff, To redues & whole number Into an ims 
erm proper fralitiu, Which Is done by placing 1 for les 
| neee 


| 


EXAMPLES, 
Reduce 4 to a Fractlon, facit $ 


or 18, facit . 
tu But if you would aſſign It any other denominator 
Wi ae the whole number by the deneminator aſs 
hid and place the produtt Þo 


ſign d ra SORE 1 N. 
the alli ign'd denominatey. | 


EXAMPLES. 


Reduce 1 7 - — whoſe dmominator let be 
acit 
r if 6 were to be made a fractlon, and its ans. 
minator to be 7 it would become . 
For the reaſon 1 this . ere the two fore · 
going notes. | 


Second, To reduce a mix'd fraftion into an im- 

proper one, 

ultply the whole number by the denominator 

of the fraction given, and take in the muwmeraror;.. 

the product ba for & now numerator over the dens 
Winator given, 


1 


Rt 1 | EXAMPLES 
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EXAMPLE S. 
Reduce f + to an improper — facit 1 
5 


16 
3 | R 
So 121 redue d to an improper fraction will be | 
The reaſon of this rule is the ſame as the fore. 
oing, there being no difference in the operation, 
ut the taking in the given numerator, 
Third, To reduce an improper fraction into itz 
equiyalent whole or mix'd number. | 
The 
RUL E, proſe 
Divide the 2 by the denominator, the quo. wel, 
tlent __— the whole number contain! 41 Bit atts fp 
any th bp remaing, (as in the ad example) It mult 
be plac'd ab 4 new wewerater over the given "1 
minator. hen 
EXAMPLES, Iyifien 
he leffe 
Reduce 18 to Its equivalent whole number. reſh wh 
97 4 facit. ainly 8 
maion 
| id been 
Reduee 4; Hart & facit, Fifth 
"- bs 
E Divide 
that n 
This belng only the reyerſe of the foregoing a 1 ne 


the ſame reaſon ill holds, ven. 
Jourth, 


3 (143 J. 
Furth, To reduce a compound fraQtion to a ſingle 
ne, . e. a fraRtion of a fraftion, to a fraction of 


n unit. 4 "a 
Multiply all the numerators together for & nume 
ator, and all the denominators for a denominator, 
. EXAMPLES. 
Reduce + of + to a ſingle fraction, facit 14, 
Reduce ; of $of 3 to a ſingle fraction, 


i 


Oh 3 
: | F 5 188 facit: 
Ore. — — . 
ion, | 24 40 | 

7 9 
) itz 16 


5 1 
| So alſo {of 13 bs $8. : | 
The reaſon of this operation will beſt-appear by 
ereſenting the unit or whole number by a line, 
ſich according to the firſt example, muſt be ſup 
oſed to be divided Into 4 parts, and each of thols. 
arts agaln Inte 4 ſmaller parts; thug, 
FREE TTY 
Then, as 4 of the unit will denote t of the larger 
Iviſiens, fo jo that fourth muſt ſignify only a of 
he leſſer diviſions z conſequently If 1 would ex» 
keſt what part of the whole line ef & Is, It will 
ain! 6ppear to be 11 or, had the compound 
ton been 4 of 4, the ſingle fraQtion equal to It 
id been 19, &6 


Fifth, To reduee a frattlon Into Its loweſt terms. 
Dlvlde the wwwerarer and denoreinater by any figure, 
that nothing may remain, and the quotlents will 


wo," « new fraftion of the ſame yalue with that 


leh. | | 
wh i e „ 5 The 


en 


The rule generally giyen for any the greate! 
common meaſure, or number, to divide your giye 
fraction by, is this, | 
Divide the denominator by the numerator, and th 
numerator by the remainder, if any. So continuing 
to make the laſt diviſor the dividend, and the n 
mainder the diviſor, till nothing remains, the lil 
diviſor will be the greateſt common meaſure, « 
number, by which you can divide your fraction. 


EXAMPLE, 


What is the greateſt common meaſure by wle 
$34 can be divided ? 9 | 


208) 684 (3 

| 0 
= 925 NT 
0 (4 the © 
250 12900 Tr am 

20) 00 

+ 8 

anſwer, 1% 

"FD 8 5 = t| 
14 then being divided by 4, gives kleh u er, 
#8 then A At, die * 


But this way of finding the comin meaſure, 
100 tedious, often maklng more work than It {avi 
Obſerve therefdre theſe more pra celeal direQion! 

If you cannot at onee diſcover the greateſt nut 
ber you may divide by, if both your numerator at 
' denominator are even numbers, you may alwi 
halve them, and often that way reduce your ft 
Alon to ad vantage. 


1 


bus the fragt on 8 in the foregoing example, 
Me ewicg by, 2, gives, as before, 1 . of 


et, 
and 3 122 may be reduc d, by continual halving, to , | 


2 Milte. . 


eatel 
given 


d th 
Wing 
e te 
je la} 
Ee, 0 
n. 


have cyphers on the right hand, you mayabbreviate 
the frat ion, by ſtriking off an equal number from 


vl both ; 
Thus, 5088 or, $44188 


Or, if the rig ht hand figures of your " ri 
and need are both fives, of one « Ave and 
the other a eypher (us the remainder of the lat 
txample) you may always divide them by 7 * 


thus, 34, divided by x 
is +94 equal to 54. 


So alſo lg f redue d to 44, 


Thus, In the Rule of Three, we abbreviate our 
fatings by the ſame rule, and on the ſame reaſon 
for the ſecond and third numbers multIply'd toge= 
ther, are 6s 4 erste to the firſt number, thelr 
denominator. 

For the reaſbn of this rule, ſee the 2d note. 


| 10h To vo frattons of divers denomlna- 
'tlons, Into one o the ſame value. 


A111 


Mult] ply each of the given pumrgters Inte al the 
given nee except les own, and the — 
 provuers 


Alſo, when both your numerator and denominatir 


. 
products will be fo many new numerators, whoſe 


common deneminator muſt be the product of all th 
given denominator; multiply'd together, 


EXAMPLES. 
Reduce 2, J, and :$, into one denomination. 
To do which, 
2 


Hirst, The numerator 2, muſt be 
multipl 'd by the denominators 8 
and 10, which will produce 240 


Secondly, the numerator 5, multi- 
tiply'd by the denominator; 4 and 10, ) Neu Numer ater: 
wil produce 200 | 


Thirdly, The numerator 6, multi- 
ply'd by the denominators 4 and 8, 
0 produce 192 | 


Then the three denominators 4, 1 to, multiply 
together, will give 320 for a common denominarer. 


7 See the work. | 
3a af 8 
1 
2b — — — 
24 1 «1 32 
3 10 
240 % | 310 The 
iſt Numer. 2d Numer, 3d Numer Denominater. N trakkie 
| : =. +4 | 2 EN 1 | ' all be 
$39 333 3486 L as beft 
merats 


$6 his, 11, and 4, redue'd Into one denoml. x'! 
natlon, will be 14426, 14286, 12298, ; $288, 10 
| | = wo fl © 


See the work. 
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1 33 
| -. 10 10 
% 40 9600 
* 55 1 OT 8 
480 . 360 20 720 
17 n 3 
2400 1800 1600 8640 
480 360 320 
075 7200 F400 4300 | 
iſt Numer, ad Numer. 3d Namer. qth Numer. 
| 10 
8 
y'd 80 
en 160 
810 
48900 
960 
—— a 
14400 
Denominatons 


The foregoing Is the common rule for reduelng 
” Mfrattions of ſeveral denominations Into one i It may 
alſo be done by firſt finding the common deneomrnarer 
as before direfted, and then to produce the new wwe 
1. Neth dividing the fuld common denne ſaves 
m — by each of the given ena, and multl- 
plying the quotients by the reſpectlve numerator; þ 
the produſts Will be the {eyeral Ew 
| - ut, 


ef 


[ 1481 


But, as by abbreviation, fractions are often reduce Th 
into much lower terms than they are at firſt given id 
in; ſo here, a common denominator may ſometing * 1 
be found much ſmaller than that ariſing by the pn 5 910 
ceeding method. The rule therefore for diſcoverin 3 a 
the leaſt common denominator to fractions of diff 10 
rent denominations, 1s as follows, viz. Pet 
7 - "RULE 3 
Having firſt by the fifth ſort of reduQion, reduc} mow 
all your given fractions to their loweſt terms, cance 
or {trike out all ſuch of the denominators as are aliqut 
parts of others, then drawing a line under all the 4 | 
nominators, if two or more can be divided by any ſuck Mu 
number, ſo that nothing may remain, divide by ſuch nomir 
number; and place the quotients under the line, aui er, 
with them, in their proper places, all ſuch of the 47-977 
nominators as would not admit of ſuch diviſion. 111097” 


any of the ſaid numbers or denomina tors ſo brought mule, 
down, are capable of further abbreviation, draw an leaſt k 
other line, and proceed as before, ſo continuing u 
low as poſſible | then e continually, one into 
another, the ſeveral diviſors, and the quotient 


| ww + or numbers remaining under the laſt line 1, 
and thei | 


r product will be the leaſt common dienen 
nat r. The new numeratort to Which may be found, 
as before, by dividing the ſaid common deno mins. 


tor, by each given derominater, and multiplying thi 


quotients by their reſpective nume at, 
XS LE - 
Reduce Ii Into one denomination, 


Oye rats 
The common denominator 40 Iv thus produe d 


Firſt, The denewinator 4, being an 2% part of 
al 1 Apeslle, then the 45 [ Ind le arg 


yided by 25 Laftly, The dlylſor 2 4K 7 2 510 


duc“ 
given 
time 
e pre 
ering 


diff 


duct 
ancel 
101 
ie dt 
ſuch 
ſuch 
>, and 
le 4. 
n. Ik 
ught 
w ans 
ng 43 
into 
jentz 
ling, 
1001s 
und, 
nina. 


z the 


et of 
fro 


The 
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The reaſon of this ſixth ſort of reduction, is 


evident from the 2d of the preceding notes; for 


as both the numerator and denominator of each given 
fraction are equally ney by all the other deno- 
ninatort, conlequently the new fractions thence 
ariſing, muſt be equal to the fractions given. 


gewentbh, To value a fraction, or reduce it to the 
known parts of an integer. . 


R U L-E, 


Multiply the n#meyatoy by the next inferior de- 
nomination, and divide the product by the denomi- 
vator, the quotient ſhews the parts ſought, and the 
remainder becomes a new numerator to the given de- 
nominator; which muſt Nill-be yalued by the ſame 
rule, proceeding till ou have brought it into the 
leaſt known parts of the integer, | 


| "OR '& X A N P L E 8, 


1f, What's the value of + of a pound ſterling 2 | 


J 

* 110 
a 

f ta ng: 


ad. What's 


* N 

{ 
** 
: 

' 
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24, What's the value of 43 of a pound cn 
+ 
3 
— 7. d. qua: 


* 3 2 46 fen, 


The 
ule, 1 
ny on 
terlin 
poun 
e20t 

of a } 
mprol 
mom! 
whicl 
tz; ACC 
T.UDA, 
By t. 
Thye 


A 
| 


= 37 What hundreds, | Ang and pounds, ard 
| Wevat 


| contalu'd in $4 ofa ton 
| 5 . Ver, 
= | | 3 1 34 A 
| ut v 
4 0 75764 J 4 aun. ther e 
0 3 ft det 


| 

| | * 126 ution, 
| 
| 


1 D 
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There will be no difficulty in accounting for this 
ule, if we conſider but the particular working of 
ny one example: Thus in the iſt, 4 of a pound 
terling are given to be valued: Now as 207. make 
pound, ſo conſequently any part of a pound muſt: 
e 20 times as great a part of a ſhilling; therefore 
of a pound make of a ſhilling ; which being an 
mproper fraction, its numerator is divided by its 
mominator, to find the units or whole numbers 
which in this caſe muſt be ſhillings) contein'd in 
t; according to the dlrectlons of the zd ſort of 
Reduction. | : | 3 
By this rule are realndert of ſtatings in the Rule 
three, & e. ya lued. See page 16. Fe 


ng ? 


ADDiTION of FRACTIONS, 


HEN the given fractlons are of one detiomle 
nation, all you have to do, is, to add thelr 
wmerators together, and to place the lum for « new 
merator, over the fenomdwater glveny thus, & 8, 
id 4 added together, alte a, or t K. N 
hut when amongſt the given ſums, there are 
ther compound fraftions, of ſingle ones of dlffe- 
nt detominations, they muſt be prepar'd by res 
uetlon, before they can be added... , _ 


EXAMPLES, 
1, What's the ſum of z, #, and 77 
According to the th ſort of reduktlon, the glyen 
ittlons be th brought Into one denomination, 


he ! 
ey will be 481, 444 482; the numerator: of which 
Ingaddod, 1 3 Wi i 


. 5 20. Add 


m 


jere 


| 
| * 
| 
, 
| 
| 


| 
| 
| 
| 


— ———— ©, — — —— — ͤ ——— — ——— — 
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24. Add 4of4, and 18 of $ and 8 together. 


Reduce the compound fractions to ſingle ones, 


| by the 4th rule of reduction; and inſtead of + of 4, 


and 100 yo ou will have 33 and 454, to add to 
our 8; all w oy ſingle pom» bein 12 500 


before, to one denomination, they will b 


H$4%, and 44948; which added males 456, 


3d. Add 4 1 and 3 5 and together. 


When mix'd numbers are given to be added, 1 


duce only their fracklonal parts to one denominy 
tlon, aud add their ſum to the total of the whold 


numbers. 
* 112 —4 


—14 
24 
— — 


8 
fatih 7 os 
b4 


Add 81, f and . 18 and 1 together, 


| Net 140, 38. | 
What's the ſum of 4 of 3, and 47. tand 87 
nn 


wer, f 


SUBSTRACTION of FRACTIONS, 


buon of Froftions is alfo nothing (after 5 
given fractlons are prepar'd oy wean lon) bu 
raking one numerator from the other, 


EXAMPLES 


Fi yſt 
the Im 
duktlon 


there W 
remain 
belng d 
remain 


] 
My 


F the 
muſ 
or if the 
duc d tc 


1466 J 
EXAMPLES. 
Iſt. From 4 rake $ 17 
1 


prep ar d 33 Ty | 44 Remainder. 
Ad. From 5 I take 18. 


Hirt, The mix'd number 5 + belng redue'd to 
the improper, fraQion £7, by the ſecond rule of re« 
ductlon, proceed as before. 


From A; take 18, or Prepared, 
From +48 rake $8 Rem. 444 or 4 44, 


Or without reducing the mix'd number to an 
1 ＋ fractlon, make only the fractlonal parts of 
one ern ee and you will then have #5 to 
take from 48 whieh, botauſy you eatihot do, you 
muſt borrow an u lt, 7. A $, then #3 from ka 
there will remaln; 15 Which & 6 agding, g the $8, the 
remainder will then 2 75 a the unit berrow 
being dedufted from hou whole number 5, there WI! 
tema n In all 4 #4, as befers. | 


Mire BXAMPLES, 


From pl. j take $ of þ& Rem yh | 
From 10 tale of +, Rem. 41. 


„ Muuripiioation of FRACTIONS | 


I. the numbers given, are whole, or mix ' d, they 
b muſt firſt be brought into improper fra &ions'; 
Wor if they gre compound fractlons, they muſt be re- 
duc'd to fi ngle ones; but if the numbers giyen, urs 
th 


LIT L 
both either proper or improper ſingle fraQion 
you have only to multiply the two given wy; 
tors together for a new numerator, and the giyn 
denominator for u denominator, 


EXAMPLES, 


1. Multiply & by 4 fal, 4, or by abbreviation: Mui 
24. Multiply 4 by 2 felt 44 or $. Mul 
d. Multiply 4 by $. 4 by the firſt ſort of red 
110 — rr, * Pi, A 2, which multiply 
by +, makes 15, or 1 3, 7 


th, Multiply 7 4 by 8 4, Theſe mix'd fraftion, 
reduc'd by the 2d rule of reduQion to imprope 
ones, make ++ and *f, which multiply'd together 
make +2, or 6x. | 


Two things require explanation In multiplicy 
tlon of frattions, /. Why, When the multiplierh 
a proper fractlan, the produtt is always [el thai 
the multiplleand? 


ind the 
#1400 of 


1%. Why the denominator are mult ly'd as wil 11. 1 

as the Aumerarors, Whereas In addition, we on 
find the ſum of the wwmerarors ? I aa 
| 


Now the reaſon why a number multiply'd by 
fraftlon 1s deerens'd, will appear by conſidering tg. 
as an unit ' he — wy 7 e. that any numbi 

1 © Y 1, remaliiy {ll the | me, av onee (of 

k 1 5. ih to . any thing by a frattion 
which Is but a part of 1, muſt conſequently pro 
duce bnt ſuch a proportlonable part of the mult 
plicand, av ſueh frattlon 1s of an unit, Thus 4 mul 
tiply'd by 1, produces but 2, the half of 4 4 which 
being made & frattlon by the 1ſt rule of redudtion 
js #1 io that the numbers reſolve themſelves intol 


compound fraction; and the product of 4, mult 


bat part 


[ 155 J 

plainly the 1 of FA uy by the 
rule for Ho a compound frattion, makes 4, or 
2; the reaſon therefore * the work is clear, from 
the ex planatlon of the 4th ſort of reductlon. 


Mire EXAMPLES, 


Multiply 9 4 by 4, facit 3 15 5 
Mulelpl + by Fir 5 elit 144. a 


6 


py'd by 4, is 


——— 


| Divietes of Faacrtons 


H F N you have made the ſame preparation 

our numbers as directed in multiplica- 
tion, male ly the wg iy of your diviſor by 
the uumerdior of your np ir, r 4 WWWOPAror þ 
and the 72 tre of ＋ divi dend, by the nume 
060 of your diviſor, for a denn,. 


EXAMPLES, 


tft. Divide 3 by , facit H, of 2 44. 


1, Divide 7 b repar'd by the firſt 2 of 
teductlon, It MAE 155%, 706, J, of 94. 


qd. Dl E by 3 $, redue'd by the ad 7 1t 
(Phy 4 iy, iy Le Alves 55 97 14 8 


1 Ry of } vt of i, redue'd by hs 4th 


There lu nothing In the whole praftice of frage 
lons, that more requires an explanation, than the 
gunner of performing diviſion, ſo different from 
hat of whole numbers, Now, as the efe&t of diyl» 
on is the finding how often one 2 5 is 11 
Wn'd in another z or, which is the ſkme t ing, 
hut part of the dividend the diyiſor is fo ie 5 
plaln, 


_ diviſor, the quotient will be but 2, half the for. 


L 1561 
plain, that if the diviſor is unity or 1, the quotient 
muſt be equal to the dividend, conſequently, in 
what proportion ſoever the diviſor exceeds unity 
in ſuch proportion muſt the quotient be leſs than 
the dividend, and in what proportion ſoever the 
diviſor is leſs than unity, by the ſame proportion 
muſt the quotient exceed the dividend. Thus, ſup. 
poſe the number 4 was given for a dividend, if 11; 
propos'd for its diviſor, the quotient will be alf 

but if we make the diviſor 2, twice the forme 


mer quotient. Again, let the diviſor be 4, 7, . hal 
of 1, and the quotient will then be found to be I 
or 8; twice as much as the firſt quotient, as th; 


diviſor is here but half the firſt diviſor, Pn) T. 
whence appears the reaſon, | 
1f, Why dividing a number by a proper fl 

tion gives a quotient greater than the dividendW Fer t 

as multiplying a number by a fraQtion was befor date 
| {a to give à product leſs than the mul hole n. 

F 24, Why the operation is to be perform'd in th 

manner directed for, as the greater the demi 

nator is, the leſs ls the value of the fractlon, ani 5. Wh 

coniſequent]y that the quotient muſt encreaſe inth bo fam 


ſame proportion, 1s a clear reaſon for multiplyin 
the wuntrator of the dividend by the nem naten, 
the diviſor, for the wwwerater of the quotlent { 
Ju like manner, as the increaſe of the wwmworator of 
ractlon Is the Increaſe of the value of ſuch frattion, 
t is therefore as plain, the value of the quoten 
muſt be diminiſhed In the ſame proportion; by th 
Inereaſe of Its denom/nator, which Js certain 10 
Fefted by multiplying the denom/nator of the 10 


1 the ſee 
ner, prot 


dend, by the wuwmerator of the diviſor, Thus | 
vided by 4, gives ** ; but divided by 2, gives bully! Y ich 
$, the value of the quotient ſtill decreaſing in “ 3 4 


ſame einen with the increaſe of the value 0 
the dlvlſor. . 
e | | Mov 


9 * 
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nt | „ 

b More EXAMPLE S. 
J ; ; 
h Divide 2 by 4. Quot. 2 £. 

on 


Divide 92 by J of 1. Not. 31 3. 


. 


be DIRECT RTE of TüREE 
IN . 
ULGAR FRACTIONS. 


Fter the numbers are prepared by reduction, 
. ſtate and work the queſtion by the rules given 
whole numbers. | 


Gr EXAMPLES, h 

7 5. What will + a pound of ſnuff eoſt, 1 (22 b 

ame come to 74. Af | 

| „,, 

Iny, what wil $0 

— tepar d A ib. 2 Hr reduktlon, it will ſtand 
þ Fg EY 

-  F. 

& 1 the ſecond and third numbers multlply'd to. 

dl her, produce 7 which divided b ou 

bun Which, valuſd by the 7th rule of reduction, 

[ LL . 3. 


 : 0 24. Bought 


. { 158 J 
zd. Bought 87 gallons and an 5 of brandy for M 
at the ſame rate, what would 4 a gallon coſt ? 


What 


Cal: . Gall. . 


If 87 5 coſt qo, what will 17 
x prepar'd 175 — — Ü— 2 
1 


| -- 4 5 At 1 4 
— * © — — ; 
few 22 x3 = 3} * Ss 423== 1J3= 15 OT 4. 


Another RULE. 


When your queſtion is ſtated, and your numbe 
repar'd, multiply the dente of the firſt ny 
er by the miumerarors of the ſecond and third, 

place the produtt for a numerator t Then multip 
the namerator of the firſt number by the denon 
of the ſecond and third, and place the 2 f 
Its Henom?nator 4 and the new fraction ſo found, . 


be I 


VU 


anſwer of the queſtion. Take the ſtating of the] Ere 
queſtlon for an TT |  tlo 
EXAMPLE | 
e Lag: 
For 2, the denominator of the firſt number, mul Ag 
ply 's by 40 and 1, the wwmerarors of the ſecond oli the 4 
third numbers, is 0. | ET A 
And 175, the numerator of the firſt, multiphMl; —＋ 
by 1 and 2, the denominators of the ſecond aud i. 3 
is 370. Theſe products plac'd fractionally, n / n 
77, as before. ; ; 
ad. What will 82 C. of Sugar come to, if 20 
of a C. coſts 19 of a pound Sterling? How ma 
3 > MW 364 ya 
Fr coft 14, what wid $2? 
nd i des x Prep 
Facit 6 or 2621. 85. ena 


. [ 299 ] a 
More EXAMPLES, 


What will 4 of an ounce of ſnuff coſt, af the It 
mes to 8s, 17 


Anſwer, 1 | 4. 2 qua, 4. 


At 1 b per ounce, what will 5 C. 3 come to? 
W 61 J. 125, 


„ _—_ 
„ — 
l K a. 


he INDIRECT RI E of That 
1 N 


VULGAR FRACTIONS 


Ere alſo you have only to obſerve the Urs: 
| tions gen In whole numbers | 


N Or this R UL E, 


After the numbers are ſtated and 4 mule. 
ply the vum rater of the firſt Fane! ond numbers, 
the denominator of the third, for a numerator j 
d the denow/nators of the firſt and ſecond, by the 
T of the third number, for a n 
d the fraQtion ſo found, is the _ 7 both 

ys in the example, 


EXAMPLE, 


How many yards of ſtuff, 4 yard wide, are equal 
26 4 28 of + wide ? r N . | 


Prepar'd 1 0: 322 0 * 4 
Then 4.x 444 = 418 443 — 12 275 or 54 * 
So 


{ 160 J 
So alſo 3, 145, and 2, the numeratrrs of the f 
and ſecond numbers, and the denominator off 


third, multiply'd together, is 870. w, 4 
And 4, 4, and t, the denomtnatorg of the firſt wi": 5 

ſecond, and wumcrator of the third, multi.“ 

together, produce 16 hs 
Theſe numbers fractlonally plac'd, make %. a 

Mere R X AMP L IS. 

ik A. lends B. 20 { for 6 months 1 how h 

may he keep 16/, 4 of By, to requite himſelf? c 

Anſwer, 16 months 248. E. 


If 4 keeps 1004. 4 of B's 4 months +, what þ 
muſt . lend B. for 2 years J to requite him? 


| Anſwer, 14 J. $443 


The End of the Firſt Part 


iure, et 
ts, but 
$ not al 
, Gunn | 
lons, v 
With 
ys their 
4 vulge 


— 


: OTE) DON 25 f N 2 * ee -3;64 de 
2 9 05 0 
d(3 W est Op 5 
THE 


Srcond PART: 


TREATING of 


eimal Arithmetick, 


ls part of Artthmerlck wi very come 
POR pendious, and therefore very ulefu), 
THE hn joy In calculations of Intereſt, 
Se valul "g annultles, & 4 But by reaſon 

ſme traftlons. of coln, welght, and 
ſure, cannot be exactly expreſs'd by decimal 
ts, but that the numbers will often circulate, 
not always convenient to work with them. 
unn hath, indeed, in his late treatiſe on 
tons, very curiouſly ſhewn how they may be 
| with leaſt loſs; but ſince ſuch exattneſs de- 
dys their brevity, I cannot bur think, in ſueh 
s, vulgar frations preferable, 


Hs3 CHAP. 
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3 OT om w. 

\ \ "11 FAY 7 n 1 nn 7 N KF 2 8 . SAC 
Der e 1434), WL 


GK AP. I. oport! 


5 we [ 

| T4 tion 
Of Nun ation, Appirtion, SU 
TION, Mor TEPLIOA TION, ad Diving , T 
of DEetMAL8, 


Marth, de 
her (YON 


NUMENATION, 


* DUCIMAIL FRACTIONS, the W 
| + 4 whole thing, ( iether It be time, ee 
weight, or meaſure, as one year, one pound 5h 
ling, one pound welght, e.) Is fuppos'd to bed 
vided into tenths, or ten equal parts; ani tl 
parts again Into tenths, and ſo on ad tan, 
So that the deeανννZ̃ of a deelmal frattion bel 
always known to eonſiſt of an unit, with as ml 
eyphers as the vwmerater hath places, Is ſeldom | 
down the me being only diſt nguiſh'd from wii 
numbers, a point or comma prefix'd y thus, 
Hands for . „25 for 134, 123 for 1333, © 
But the differont value of the ſeveral places, 
more plainly appear from the following table, 


TAS 
Whole Numb. Decimal Parts. 
654331,234567 


$4. Bi 
ot thei! 
114.8 

For þ 
tht 


Theſe 
et the f 
ore he p 


= 


Av 


0 
; 


NHS Ap my my ut 
HELLER 5 
1 © 8 8 88 80 ure Ln 
© * 8222382 numbers 
. IHE 
8. 
5 
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om whenee it is evident, 


if, That as whole numbers Inereaſe by a tenfold 
toportion towards the left hand, from the unit's 
nee; T6 deeimal parts deereale, in the ſame pro- 
ortlon, towards the right 


1% That therefore oper, plae d before deetmal 
arth, decreaſe thelr value, by removing them fare 
her from the comma, or unit's place, 


"\f, uy parts of ten, or ,& 
js J Is F parts of an ſundregd, or led. 
00, I F parts of a thouſknd, or zac. 


3% Nut that eyphere, after decimal parts, alter 
ot their value, becauſe they do not change thelr 
ACE, 


vil for , 50, 500, Ce. are each but 4 of an unlt 
r e F ul kszpiag its Art pee. 
' | | 

v1 Theſe things underſtood, the reſt is eaſy : But 


et the reader be ſure he does underſtand them bes 
vie he proceeds, 


ADDITION, 


Aving ſev down your propoſed numbers, 
units under units, tens under tens, and parts 


H 


under parts of like value, add them as if they were 
ill whole numbers, ſeparating ſo many decimal 
3 the total, as were in any of the given 
numbers. 


H 4 EXAMPLES, 


1 164 ] 
EXAMPLES. 


Ada 7,42, and 3,553. and 421,06, and y TE: 
together. 8 1 0» 
ork d | 
Theſe number, 15 fly ob: 
rige plat'd, 36,63 arts on 
will lan thus: 41166 oth me 
8347 
Total, q65,8975 aultipl 
l, J. l, 
What's the ſum nn, 100 211734, and $23,864 
| 4 2 
4,0 c 
— 109 
Anſwer, 549, 650: 1367 
- | | 1,487 
OUBSTRACTION. 
H g plac'd the 8 as directed i in al 
dition, work ſtill as if they were all wia Jon 
numbers, | nan) dec 
EXAMPLES. ight of 
J. J. 
. From 839, 38275 take 10, 49561 
Place 
10,496 ultipli 
"on Ou WOl 
328,88714 Remainder. it's ph 
Yards, Yards. eothe 
Take 23,279 from 451, 15842 eginnl 
23,279 + 
ith; 


Remains 427 87942 


Murr. 
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MULTIPLICATION, 


ere the numbers are to be ſer down, (with: 
| out regard to the yalue of their places) and 
ork'd in all reſpects the ſame as In whole numbers 
nly obſerve to ſeparate ſo many places of deelmal 
arts on the right hand of the product, as were In 
oth multiplicand and multiplier, 


EXAMPLES, 


lulply 2,73564t Multiply 73,82764367 
y yan . by T7q446998 
| 1 a 5 14767128730 
j 21 [885128 6644307 285 
92 [6923 3116912821827 
" 1094 |2564, 29530257460 
13678 205 221047693095 
— — 29573 02577460 
1,4876 [5628862 51677 Soy 
590605 14920 
1 af Produ cr 645,491 | 7031 67514080 


a compendious way to multiply numbers that haus 
any decimal places; by omitting all the figures to the 


ight of the perpendicular lines in the examples above, 


K U L 1 


place one of the numbers juſt as it is given, for a 
ultiplicand, and under that decimal place which 
ou would have be the laſt in the product, ſet the 
nit's place of your other number; then reverſing all 
eother figures, multiply with them in their order, 
eginning always with that figure of the mulripli- 
and, which ſtands over the number you work 
ith; baying alſo reſpe& to the increaſe you think 
e A would 


ITI 
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would have been 6 from the omitted figury 
on the right hand, had they been multiply's, 
Note, the uſual allowance for ſuch omitted figury 
is as follows, /. If the next figure on the right 

hand of that you begin with in the multiplicand, 
multiply'd into the figure of the multiplier you ar, 
working with, gives a product betwixt f and 1y, 
carry 14 if the product be above 17, and leſs than 
2, carry 2; and if It ariſe to any number bet wit 
27 and 35, carry 3, W 

To prove the certainty of the rule, we will tak 
the ſame examples before given, 


EXAMPLES, 


Multiply 2,735641 b 82, and produce oll 
four places of l J, P only 


25747641 
23345,0 
13675 the Increaſe bers carried it 3 for f x6 

1094 the Increaſe here J 2 140 1 EY 
2 the Increaſe heve is 1 for 
a2 the Increaſe here is 6 for 

— — 

Note, There being no units in the multiplier, it 
place is ſupply'd with a * 

Multiply 3-B2564367 8,7434592, and pm. 
duce but 3 places of decimals, | 


2954347; 


5 59060 
| $167 
2953 
222 
29 | 
D 4 the Increaſe carried for 5X 7 
— : 


645,491 


X 3 
x7 


— 


Nitt, 


Note 
106, I 
paratic 
there 8 


Thu 
m 


lolo WL 


The 
ſame va 
answer 
(1vifor. 


The 


places, | 


Note, 
the ſam 
example 

24. I 
decimal 
zd) for 
dend, a: 
will the 

3d. B 
not ſo n 
mal part 


muſt be 


(167) 
Wm Note, To multiply any decimal number by ro, 


100; 1000, Ce. is only to remove the mark of ſe- 
rs i poration ſo many places towards the right hand as 


abt there are eyphers. 

W. ä 33.564777 | 
a Thus ef 100, Cu J 835 64537 | 
lf, multip y d by 1000, $356,4537 | , | 
mw | 10000, (83564,539, . 


IN 


aks | 
DIVISION. 


HIS rule alſo belng work'd the ſame as In 

whole numbers, the only difficulty Is to value 
the quottent z which may be done by elther of the 
ſollo wing general rules, ws, | 


RULE I. 


The firſt figure In the quotient, Is hain of the 

ſame value with that figure of the dividend, which 

anſwers, or ſtands over the place of units In the 

(viſor. Or, EE: | Li, 

| RULE 3, 

The quotient muſt always have ſo many decimal 
places, as the dividend has more than the diviſor, 


Note, 1}, If the diviſor and dividend have both 
the ſame number of decimal parts, (as in the ſecond 
example) the anon will be allu whole number, 

24. If the dividend hath not ſo many places of 
decimals as are in the divitor, (as in example the 
zd) ſo many cyphers muſt be annex'd to the divi- 
dend, as will make them equal; and the quotient 
will then, as before, be all a whole number. 

zd. But if when diviſion is done, the quotient has 
not ſo many figures as it ſhould have places of deci- 
mal parts, las in the laſt example) ſo many cypbers 
muſt be prefix d, as there are places wanting. 


. SM iin 


* 


10 
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| ES. | he dl 
SAXAAMPLES. ls ft 

1, Divide 10,7439 by 4,569 ; jar 
4,69) 10, 7f42901,31 Ah 
14.65 12 

44769 


121 ert 
Tug 
added! 
ent | 


eg . tf the firſt Falls, 44 the whit 
7 1 


8 gdf, fanding dhe 0 0 pf thi 
. of whole f mor k dfVidend j 4 
100 5 Wi Aug ih 45 Wiſh 
=—_ _ by plaelng 

> if UAC iT 0 
* - grain t thro 


ration Re ate 
0 e ee. 6 ihe [: 
als | i 6 
he dlylſor wo plans muſt be Paddel off In th 
quotlent, to make up the number, 


Eu. 24, Dlyide 85643 Bay by 6,321 
6,331)85643,8ag(13549 


pp In th 
22439 on AN 


| Ight pl, 
29708 105 15 


* the 


0 fly 


Here 6, the place of units in the diviſor, and 


ing under 8, the fifth place of whole numbers - 
| the 


: 169 ] 
he dividend 1, the firſt figure of the quotient, muſt 
o ſand In the ſame place, which makes all the 
zuotlent whole numbers, | 
And ſo it myſt alſo be by the ſecond rule, beegulſh 
he 0 NN has no more places of deelmals than 
ie dynor, : 


| / 
Ex. 3. Divide 9488, f4 by 6,4372. 
s 654377192, rqoo(t t47 
tert there got belng o any places bf deetmals 
e ee 
Mee 61 6 whole number, fs ele, , 


tht 
RY ##: 4 Divide jofifi6448 by 434 
1 444),98f16448(\ceonet 44. 
fly 5 4 
L | — 
th 141 
| — 
1440 
179 


In this example, the quotient eonſiſting but of 
five figures, whereas there ſhould, by the rules, be 
eight places of deelmal parts, three eyphers are pre- 
fix'd to make up the number, as was directed in 
Nite the third, = | 


, ſomewhat like that , 111 4 be 


a mA 
any 
tain'd in the remainder, which figure erm entered 


be able to divide the remainder left by rhe laſt lube 


the quotient. 


[tho] 


here ir all 4a way of contratting the work 


_ of 7 numbers of many 1 7 F geg 

aud bringing vt only _w the Predult 

2 mere Fo the anſwes ue. 
A t E. 

pling conſider't b the firf} kule 1 en fr 

Valul 6 query ent, the yu the / it gun 

therel li ts be 5 aged, Af Aae agly berg 


hew many fig 1 ie Is 0 eſfar IN 
0% an 10 ge W ether . ih! Be 

hand f oh of your dl Vir ina 

1 Ard, ip at rel * enly fb many 10 
YIEENG AL Are neegt ones AN ot f 

ht aff Fn 10 10 f 1 ay uk 

th m ayl "g ſet the oper | figure In the fi 
lace of the quotient, work with It as uſual j the 
omitting the right hand figure of your diviſor, lt 
how often the other figures of your diviſor are con 


in the quotient, and work'd withs as ulualin div — 
_—y regard, howeyer, to the carriage that woul 

ave been brought from the omitted figures, as 
fore directed in multiplicatio ny thus continuing e 
negle( the . hand figure of your diviſor oven 
time you ſeek a new quotient figure, you will fil 


ſtraction by the diviſor ſo leſſen d, till you hate 
brought out the determin'd number of figures in 


The following example, which is ſet down both 
at length, and the contracted way, will make all 


clear. 


EXAMPLE 


(191) 
QAXANDPLE 
44637548 1375 11 


251777 


242463 
19114 


17319 


©1795 
1732 


* 67 


OT 


28 
26 


2 


3) 
A 


34635728) f, 427 $6463275(27,5518 
res | 


> 


And 


i]. 

And thus are all the figures on the right hand gf 
the perpendicular line in the example work de dt 
length, ſay'd by working after this econtraflyy 
manner, 

As multiplying by t6, 100, 1000, We. Is only e. 
moving the ſeparating point of the multiplicand, f 
many places as there are eyphers In the multtþlicy. 
tor; 16, to divide by to, 166, teee, Ge. Is only 
removing the mark of ſeparation, after the fame 
manner, towards the left hand, Of 1 


. 16, 13764737 
Thus 93764. 777 10% Cy, 474717 N 
divided by Jiceo, ( 144720 1. 
100, , 45437 geelme 
'Theſb examples being, I hope, ſufffelent to make I ef in! 
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diviſion plaln, we will now proceed to Redl 1% 
Dec mals. an. 
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0 AR. It 
MRI DVI of DretMaAls, 


HERE are two forts of A of Deetmal 
hanging a vulgar fraftion to a 


1 Fraitions, IH. e 
deelmal, 2, valulng a decimal by the known parts 
of an integer, | | 


1, To reduce or change a yulgar fraftton to a 
decimal. | | | 
R U L |. 
Place eyphert at pleaſure after the numerator, and 
divide by the denom/nator. | 
EXAMPLES, 


Reduce 4 to a decimal 401, 00, af faeit. 
What decimal parts are equal to 5h“ 
| $)z,000(,375 facit. 


And ſo any part of coin, weight, meaſure, or 
time, Ce. may be brought into a decimal, by firſt 
reducing it into a vulgar fraction, (which is done 
by placing the known parts of the integer as a de- 
nominator under the parts given) then annexing 
eyphers to the wumerater, and dividing by the de- 
wMinator, as before directed. j 


EXAMPLES, 


(14) 


What deelmal parts of a pound are equy! to 16, 


1. 6. 38 10016, 00,8 fatit, 


What's the deeImal of 9 58, the Inter 4 th, 7) 
1. 6. 14 123)g,00(,95 fatit. 


Note, If the glyen parts are of ſeveral denom is' 
tlons, they may be redue'd elther by ſo many dl. 
elne operations as there are different parts, or by 
firſt reduelng them Into thelr loweſt denomination, 
- d then one diviſion will ſerve. See both ways ln 

| KNAMPLES, 

Reduce 147. 77 Into deelmat parks 6f a pound 
— * 12 e firſt way there WIIl be thelt three 
vulgar fraftions to be chang'd, $3, 348, and yg! 


20)14,00(,70 _ 246)9,0000(,0375 „70 
* 1 
960)3z,0000(,003t 190 10011 
| 1200 1200 Fact e 

240 | "00 


LE „ „ 
The other way. 14 9 & being reduc d to farthings, 
a= 12 


177 
4 


| will be 711 
which divided) 7 
by its deno- 9600 1 1, ooo (, 7406 is produc d 1 
minator, 7 — | (before, 
3900 5 


— — 
* 6000 
— — 


— Won 


Wha 


i and 


Brit 


ſuperi, 
the de 
{aid n 
till ye 
intege 
the n 
thoſe 


li 
It. 


18 


(119 1 
What deelmal parts of c. are equal to 3 5 18 U 


5 by the HI way | | 
and 144 t, 13) 18, eee, 166 
boy 7 X 
9107 ſacit, 
7 
1 By the ſreond way to» 

"I; Iv, „ 
" 18 112) t04,06060(,9167 
— | 110 | 
102 — 

— | ge 


112 Denominator | YT. 
1 1 


There Is alſo another way of redueln parti of 
different denominations, into decimals of the 
higheſt Integer; thus, 1 


D 


Bring the loweſt parts into decimals of the next 
ſuperior denomination z and on the right hand of 
the decimal found, place the parts given of thay 
ſaid next ſuperior denomination ; ſo proceeding, 
till you bring out the decimal parts of the highe 
integer requir'd, by ſtill dividing the product by 
the next ſuperior denominator; for examples take 
thoſe before given, vix. 85 


Reduce 


. 
Reduce 147. 94 4 into decimal parts of a pound 
Sterling. 
4] 3» 


1a] 9,75 
ac[i4,Brar 


| 


| 


| 


7406 


Here the 3 farthings belng divided by 4, pives 
57, to Which the 2 belng prefix'd, It becomes 
917 z Which divided again oy 12, quotes ,$125} 

efore which the 147. being alſo 447 it makes 
14,8125; which being laſtly divided by ao, che 
quotient „7406, is the anſwer, 


What decimal parts of a C. are equal to 3 qr? 1816? 


28 37 © "= 
q] 2,714 


3 19107 
Note, Inſtead of dividing by 28, which would be 
troubleſome, tis better to divide by 7 and 4, as in 

the example, q'times 7 being 28. 
Thus you ſee how "I the decimals, anſwering 
to any given parts of coin, weight, meaſure, Cc. 


are found; and after the ſame manner are the fol- 


lowing tables form'd. 
But ſhillings, ren and farthings, may more 
readily be reduc'd thus: 6 | 


R U L E. 

For the ſhillings, (if their number be even) ſet 
down their half in the firſt place of decimals, and 
let the ſecond and third places be fill'd up with the 
farthings contain'd in the remaining pence and far- 
things, always remembring to add one when the 


number is, or exceeds 2x5 ; but if the number of 


ſhillings 


ſhilling 
alſo be 

Thu 
the tiff 
Fartivit 


I bel 
6a 4, 
But, 
deelmt 
be 
numbe 
being 


The 
by the 
done: 


Mul 
of the 
produl 
the ret 
next 1 
you ha 
the int 
ſepera 


Ex. 
pound 
farthir 
ling ? 


(wml 


ſhillings be odd, the ſecond place of decimals muſt 


alſo be inereas'd by r. | 

Thus the deeimal of 87, ga 4. will be „422, 4 In 
the tirſt place of deeimals, ftanding for 87. and 22 
fartivings being 14 1. e 

Agaln, 97%. 644 will be „427. 
I being added to 26, the number of tarthings ! 
64}, becaule exceeding bf 
But, laſtly, 94. 64 $ will be thus exprefi'd by 
decimals, wits 477. 

5 being added to the ſecond place, becauſe the 
nber of ſhillings ls odd, the decimal of 1 ſhilling 
being „or. 


The ſecond fort of reduRtion, is to value a decimal 
by the known parts of Its Integer; which is thus 


done: | 
| RU L 8. 


_ Multiply the decimal given, by the known parts 
ef the next inferior denomination, and ordering the 
product as directed in multiplication, ſtill multiply 
the remaining decimals by the known parts of the 
next inferior denomination; thus proceeding 'till 
you have brought ir into the leaſt known parts of 
the integer, the figures ſtanding on the left of the 
ſeperating points, will be the parts requir'd. 


| EXAMPLES. 

Ex. 1. What's the value of ,7691, the integer a 
pound Sterling, (7. e.) What ſhil ings, pence, and 
tarthings, are equal to ,7691 parts of a pound Ster- 


ling ? | | 
| - 769 parts of a pound 
multip'yd by 20 the ſhillings in 11. 
produce ſhillings, 15,3920 and parts of a ſhillin 
which multiply b; „ the pence 4 ! Piling 


nate pence 4,5840 and parts of a penn 
whith again multiply'dby 4 the Land, 1 I 4 


give farthings 2,3364 and par. of a i 


ws ) 


go that the value of 7691 decimal pa 
auen . r. cbt drill 


Ev, 3. What ounces, penny welghte, and graly, 
ö 


are 6q wal to , 84462 deelmal parts of a pound 7% 


184462 parts of @ pownn Troy, 


Multiply'd by 12 the owner In One p 


Gig ounce? 10,12344 and parts of 1 aun 
Multiply'd by 20 the penny weights in in 


Give pennyweights 
Multiply 


| 


2,46880 and parts of 1 pemyut, 
24 the grains in 1 peryngt. 


137520 
93760 


| Give grains 11,25120 and parts of I grain, 


he Anſwer therefore is 10 0%. 2 Awts. 11 gr. 


hut the decimal parts of a pound Sterling, muy 
be thus valu'd at ſight: | ; 


RULE 


The figure ſtanding in the firſt place of decimals 
doubled, gives ſhillings; but if the figure in the 2 
place, is, or exceeds 5, one more muſt be added to 
their number; the ſecond figure (if under 5) or in 
exceſs, (if above 5) join'd with the third, are 8b 

— farthings; only remember to abate 1 if thei! 
number amounts to 25; or 2, if near 50. 

The reaſon of this abatement is, that. as 1000 1} 

the denommator of every decimal conſiſting of! 
laces, ſo conſequently by reckoning the figure 
Panding in the ſaid third place, as io many fot 
things, we thereby allow 1000 farthings to thi 
pound, whereas indeed there are but 960, the 7 
| pl 


rts ora poun 


plus th 
p66, 9 
Abe Ye, 


Ry, 1 
dterlln 


The 
added 1 
and 2r 
being 
being « 
6 penc' 


Ex. 2 
pound | 


The 8 
46 fart! 


Thus 
decimal 
weight, 
decimal 


J hav 
lated b. 
lame en 


al fo „ 
therefore being 46 In fee, Is certain N 
= or 1 In z, 5 according to the alreQon 
Abe ve. | | 


alue of ,q7F parts of a pound 


... What's the * 
10, WSterllng ? 


Anſwer, 77. 6 4. 


"BY The 3 doubled is 6 ſhillings, to which 17. belng 

added for the 7, in the ſecond place, makes it 77. 

and 2 remaining, join'd with the in the 3d pee, 

being accounted 25 farthings, from which 1 

being deducted, there remains 24 farthings, or 
6 pence, 1 


kr. 2. What's the value of „846 parts of 4 


7 pound ? 


Anſwer, 167. 11 d. 


The 8 doubled, making 167. and 2 abated from; the 
46 farthings, leaves 44 farthings, or 114. 


Thus are ſhewn the ways both of finding the 
decimals anſwerable to any given parts of coin, 
weight, meaſure, Cc. or the value of any given 
decimal in the known parts of its integer. 


I have likewiſe annex'd TABL Es ready caleu- 
ated by the foregoing rules, anſwering to the 


2 . 


The 


— r ⅛ A als ae ee ah rs 4 
—— 


— — — — — —y—yVv— —— 


[17 », 

The ufe of which is very plaln, one eoluny 
In each table contalning the number of ſhilling, 
= rams, polnts, buſhels, days, hours, v 


d h 
any thing elſe you may want. And agalnſt the ſal 
number, in the other column, the decimal path 


_ anſwering. Thus againſt 3 pence in the firſt table 
is found ,o12s, and againſt 40 days in the fourth 


table, „109589. | | 

But if the number you want is not to be found 
in the ſaid tables (man 3 numbers having 
been omitted, to reduce them into ſo narrow x 


compaſs) you muſt add the parts of ſuch two or 


three numbers together, as will compoſe it, and 
the total will be the decimal ſought. 'Thus, if the 
decimal of 17 penny weights, the * of a pound 
Troy, were to be ſought in the 2d table, 04166 the 
decimal of 10 penny weights, and ,029166 the de. 
cimal of 7 n being added together, 
the total „0/0832 will be found the anſwer; or, if 
in table the fourth, you would find the decimal of 


352 days, 
add 821918 0 rhe 300 
„136986 d 50 D:. 
0054790 of : , 


l bom — — : — —— — 


total 1964318 anſwering 352 Days. 


and ſo of any other. 
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CHAP, Ill. 
Of the Rurut of THRBE. 


HIS Rule of PROPOR T1ON having been 
already ſufficiently explain'd, both as to its 
ture and operation in Yulgar Arithmetick, tis 
edleſs to repeat here what has been there ſaid. 
nly therefore obſerve, that inſtead of preparing 
ur numbers, by reducing them into their 
weſt denomination, you muſt now bring their 

ational parts into decimals. See the examples. 


EXAMPLES, 
Ex. 1. If the price of 26 yards and of drugget 
31. 16s, 34. what will 3 yards and 4 come 


/ 


The fractional parts of the numbers being re- 
ced to decimals, and the queſtion ſtated as ulual, 
e work will ſtand as follows : 5 


[ 163 : 


| 2 | 5 Yards, 

If 26, (—3,8125—32,2 | 

＋ 26,5 gn 32,25 | .. 
190627 
76270 
76270 


114375 
— The quotient wal 
26, Nerz ve by the ſhort rule fo 


1695 money, makes 4 |. 125, 


— — 9 Zo 


What 


10s, th 


0 e penn 
26581 | 
1962 
1075 
— 10 
— | 2 
5 5 5 501, 
Ex. 2. What will the pay of 540 men amountt — 
at 1 J. 55. 6d. per man? | 5 
. Man. 1. Men. | 
' 540. | 
F100O 
6377 


"TW 638,500 or 633 1. IO 5. 


For more examples, take thoſe given in Jul 
Arithinetick. 


7 


oF] 


The Indire® Ru LR of Thx, 


HE Indirect Ru of Than ls alſo the 
lame here as in Fulgar Arithmertck, differing 
ly in the preparation of the numbers, 


fir | EXAMPLE, 


What muſt the enny-loaf weigh, when wheat 
10s, the buſhel, if when at * 8 d. per buſhel 
e penny-loaf weighs 5 ox. 22 „ 


If 333 33=—=F—s 


_ | An 02. dwts. gra. 
I 5 Anſw. 17 
166665 — he 


— ͤ——ñ—ä—ë 


1,8333150 
,366663 


- 


0s _ 


Tals alſo one * in the Dou RTE RU 


If the carriage of 2 a C. wi. 40 miles, comes t| 
64. what will be the charge of carrying 16 0 


1000 miles? 


Firſt, 7 —.—5 25 


= 
ko, 
1 
ISS 
SIT IC 
AR by 


Then, If 40— 812.—100 
| 100 


| 


40)81,2500( 
Factt 2,03t25 
on, 
2 |, 08, 74 +, | 


7297 
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CHAP IV. 
Of PRACTICE. 


- 
"I? — . > * r yo n — — 
3 — = 2 
2 x * — — 
- — — = _ * _—_ _ 2 22 ono 
— — 
— — - — - 
> l * 7 
— — = 


3 


o ME queſtions in this rule may alſo be ad- 
vantagiouſly work'd by decimals ; as, ; 


. When the given price is juſt two ſhillings, 
only ſeparating the right hand figure for a de- 
al, the reſt are pounds; ſo in the 


ve 
1 * 
* 
J N 
þ 5 
* 
+ 
; 
4 
? 
if $1 
4 70 
4 
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EXAMPLE, 
| ; — 729, 
729 ib, at 27. per ib, comer % 4 or 
I 719 J. 10. 


When the price 1s any a//quor part of 2. nn 
a ee the right hand figure, as before, 
then dlylding the number by ſuch part, 


EXAMPLE 
OR, 3 1. | | 
276,3 at 9 pry on , 
— 1 
Bd. + 86,1 facit, of 86 A 


„ When the given price ean be divided Into 


WH On ſhillings, ſeparate as before, 


7 l 


ath. When the price is any number of ſhilling 


[ 186 ] 
EXAMPLE, 
th: 4 55 
a, 563,8 at 9 per th, 


facit 211,42F or int. 8 5. 64, 


whatſoever, tis only multiplying by their lah 


(which is the decimal of them) and the product! 


the anſwer. 


EXAMPLES. 
15. 6. | | | 


7296 af 125. er ib. 8264 at 175 * 


Tl 


— — — 


facit 4377, 4377 1 1. $1419 
"7 - 


8 


J. 6198,00 fuelt. 


th, The requtr'd price of any quantity may! 
twand, þ y, multiplying the ale quantity by | | 


decimal * the pr 


ee Ken. 


EXAMPLE 


wm. & . 
E at 7 14 6 per 1 


WF. 


del 


futit 4768, f e 4762 . 19 6 6 U. 60 


60. If 
antity 
ell as t 
llowin 


jacit 


The qu 
| we 0 


E199). 


610. if there are fractional parts in the given 
antity, they muſt be reduced to decimals, as 
| as the fraQtional parts of the price, as in the 
is 


. * . 775. ih. . S. a. 
3; at 14.0 „ 1164+ ea mY 
[ 20: 1 i | : 
bal | | | 1,625 
act! 19425 | | | 
22110 | 36844375 
„„ 4 
jacit 239,525 | 42132570 
. 7368875 


1 


ä 5 facit 11974,421875 
on, 


t19941. 85.5 dt, 


The queſtlons propos'd in Falgar Aut hmetitl. 
here alſ6 ſerye for more examples. 


| 
yi 


FH 


% cnt 


Of Inrernsr and REBariMW 1 


year, a 


T HESE rules having been already ſufficient 
explain'd in Vulgar Arithmetick, it only no 
remains to ſhew how much more adyantagioullM 24. T 
they may be work'd by decimals. And #/, 'tis on! 
NT and the 
a | * 3z 45 


SIMPLE INTEREST, 


11. T H E annual intereſt of any ſum of money Ed: 
found by only multiplying the given pr 
cipal by the intereſt of one pound for a year, Wii 


= at 587 Cent 1 90 
| - = ; 506 


found by diyiding the rate of intereſt by 1co, 


34. A 
ny divi 
le giyen 


EX AMPLI 
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EXAMPLES. 


| þ 6 
1#, What 8a year 's is of 736 a at , per Cent 
505 1 


— ͤ—käw—ärq — 


facit 26, 80 or 261. 167. 


24 What will the intereſt of 2367 J. come to in a 
| year, at 61. per Cent. per Ann.? „06 


facit 142,02 or 142. 07. 54. 


2d. Thus a year's intereſt of wi fo —＋ 2 found, 


'tis only multiplying that ſum b e. 

ind che produd is 12 intereſt of the Mid fm for 

2, 3, 4, or more years 1 | 

| EXAM? LR 
War s the intereſt of 623 for 3 years, at 4 per Cent.! 
pt 104 | 
Whit 24,92 Intereſt for 1 year, 
| ; 
74,76 


Interef fra. 2.0008 
24. 157. 241. 


108 3d. Again, If the time roquiri be months, ele 


nly dividing the year's amount by ſuch parts as 
be giyen months are of a mu, 


If SXAMPLES. 
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ear's a 
EXAMPLES by the 
Ev. 1), What is the intereſt o W 
£ -N at 5 1. per Cent. per Annum : FRE" OO | 
I. | What 
539 : at 6 / p. 
E i 


26,95 Iutereſt for a year, 
7 fr 


8 
1 ur 
4 19 7. 9 d, 


27. 24, What will the Intereſt of 719 J. 1064 
__ to In @ year and F months, at 6 per Cen. pip 

Hy 

Note If there are any odd ſhillings, pence, and 
farthings In the principal ſum, they mult be e. 
duced to deelmals, 6s In this example. 


729 wy 
* $107 fo tne for # year. 
geo Intereſt for 4 mouth. 
: | 3.64561 47627 Intereſt 15 i month, 
facit 61,co964y f Total Intere 


641, 04 24d K. 


But fo: 
If tofey 
fteteſt 0 


"ry But If te be required to find the Intereſt ofa i "YT 


ſum of mongy for any number of days, you mul 
elther multip] 3 the your, 's ameunt by the ＋ 
of days propoy'd , and diyide the produ@ by 36 
6 6 th 


or _ will, be ſometimes morter) diyl * 
| 


NET 
ear's amount by 367, and multiply the quotlent 
by the number of days propos d. 


EXAMPLE, 


What intereſt will 564 J. amount to-in 126 days. 
at 6 / per Cent. per Annum, 


. 
56 
0 8 
43178 . $65)43,78000(,09154 
20269 —_— 
6746 2000 
3475 


a6 rpc 801,661 wn 
— — 


But for the more ready caſting up the Intereſt 
e ys, it will be * — 1 
tereſt of t J. for 1 day, at all rates ready ealeu-⸗ 
ed as & table or Mandat. 'Thus i oi” 


1 6 1 


quired, 


per Cent. e Anu 7 


[ 192 1 


Tue 11 1 82 of 11. for x Day. 


* 7 \CCc027359926 


| ,EEC0F479452 
| ,cooo8219178 


,cool ogf8go 

6001435745 
00016438356 
„00019178082 
28 
0024657734 
Us - | +00027397260 


Nr inrereſt of 1 J. for one day, is thus had 
Iyer rate or Inbereſt of 196 for a yu, being 
the gl 200; votes the intereſt 10. for 4 
year} * eh again divided by 3 00 gives the fe. 
quired bg of t for! l Ly teh, when mul. 
ply's {Into beth the number of days, and the prin. 
alba ſum, produces the intereſt for the time e. 


At | per Cent. 1s 


OR 


EX 4 M 5 L 2. 
What's the Inteteſt of 760 l. for 60 days, at 5 


eee 46y864 
: ITE 2 Pyiut ipal. 
82191790 
S940 % 


— .. 
lk 


wilt — 11 4 1844 6 


The 


4 


Zo ont Page 193. 
SN 1 = the fe 
=: | 8 of the 
| Sheng He Humber oj Lays [rom e day UN | 
any Month to he Jame day 275 any other Month 


TAIT #7 


inn ei 


au- | Feb: ae, Cel. ge. Nuit. 
4 Gb: 31 | Mart? gurt, Lila, % Cine, Ja do 
| Mar:sg | Gpritsg | May. 61 | Func. 67 Tuly.67 ug: 61 | 
| prilge [tay og Funcge [Hy gt | Aug:92 (P91 — 
Vile 120 Tuner July 122 Mug. 122 .d . G . 5 
une / Srl. ASO Aug d Sp 158 Oct A583 | Not 453 any ot 
3) Fly 181 | Uprg:t8t [Sep 184 | Ort: 183 | Hotty [Pee 1s betwi: 
(rg: 212 | Sep: 242 | Oct: 244 | lov: 214 Ow: 214 | nt werer 
JE: 248 | Oct: 242 | Hot 245 | Orr: 244 | Fan 243] Fr :24g of 5 
Oet. 253 | Nov 253 | Dre 258 Nin, MA, 276 | Herr 1h) again, 
| 1; 904 d | Mr: 306 o lt, d fu 30, * 
N f ν ftr, dd, (pr ry is ene nl 
Fin x65 d | Par FIT Magn hand J oe. , 
: 3 ain 
LLL | Oct «| ov: [ the ta 
imo e e 3 
ZELL er had 
FTT ii 
A e | Fan 122 | e ee Gays ſe 
Pre 15 [99454] e, e u | ay muſt þ 
J 4. 0g [OP ig | 9 1 | 4147 02 | rg [194 i 
\ PP hf | Ave: 442 e 414] Way 442] 40 248 Hy 11 10 b 
, e eee 444] ry 248 | Ap td able, 
Mee eee ee 
Co eee 
asd FA 74 N ed! OW % | Hb 
ö 


” 424 * IS 8 " 2 * 
5 E * We "WÞ EU NY OO 007) Pre” : 
, EL N N . 7. — , 
— 1 
4 
« . 
% 1 
« 6. * 


The year being divided late 12 RE months, 
the following verſes may ſerve as a memorandum 
of the number of days; in each, vis. 1 


Thirty days hath September, — 
April, June, and November ; 
fe ruary hath twenty eight alone, 

Au all the reſt have thirty one. 


But without an farther trouble, the be 
table ſhews, by inſpection only, the 9 wg da 

from any day in atiy month, to the ſame da In 
any other month. As ſuppoſe the number of days, 
betwixt the 4th of February and the 4th of September, 
were requlr'd looking in the column under Febyue 
for denen agalnſt that month will ſtand, 313, 
the number of days betwixt the ſaid times 8 
again, from the 8th of June to the Sth of Oeder, 
pea by the table to be 122 days, that being 


* Tf the given days are diM\yent, HI 285 
li y to; or fo 


adding, Nr Ring ah 5 


the tk aer 100 11 10 

8 my 64th 6 of ran; ko the Brh e rm 

be een ors tha Ny we 216 
ou {the wi, My a sen from t | 

th of Jung, £8 ry of Of had been 4 

days wy . 17 "os, iy, 

A. hee . " 6 wi+yrl & Year, 70 days 


n th 
Whig 6 


e number againſt Och, In the column under 


m the th 9 4. 
mb 1717, why; gs 8 | 
ets 8 . ſum of aid, and 367½. ; 


Compoune 


—g—k—lv ð?7˙ꝛ “l. — 


of years. 
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ComMrounDd INTEREST, 


18. TO find the amount of any ſum, at any rat 
I of compound intereſt, for any 3 


R U L E. 


Multiply the rate, that is, the amount of 11. for 
a year, which at 6 per Cent. is 1,c6, at f per Cent, 
| 87 c.) ſo . 2 it ſelf, way _ * 
of years propos'd, wanting one; and the laſt pro. 
duct multiply 'd by the principal, will ive the 


amount required. 
EXAMP L E, 


What's the amount of feet, forborn four yeari, 
at 40 per Gent, per Anni ? EY 


1g 
1,64 
1 
1750816 
| 04. 
t, 124964 
1,04. 
— — | 
t,i693f3f6 
5 fe9 
fart F$4,9292J660 
And thus Is the firſt Intereſt- table (which flews 
the amount of 1, for any number of yeats, under 
15 at the YAFES of f and 67/5 per Cont, per Annu) 


r 1 7 : 
| The uſe of which 1s plain and eaſy ; for multiply. 
Ing the figures ſtanding againſt the number of years 
requir'd 4 and under the given rate, by the propos d 
principal, the product is the amount nnen. 
11s, 


Thu 
per Cen 
bular 1 
ſum, 
Anſwer. 


4. 


penſion 
at any! 


Mult 
and to | 
the fur 
1070 aj 


WHO e 


for 4 ye 


Wha 
lng fe 


1 
fun. 


ten 


third 


Wyeth e. 


W. 
of 


#) 


y. 
1 
0 


a5, 


[1951 
Thus, if the amount of 40 J. in 20 years, at 5. 
Cent. per Annum, were requir'd, 2, 67329 the ta- 
bular number, multiply'd by 407. the A 
ſum, gives 106, 13160, or 106 J. 25s. 74 4, the 
Aſwer. And To any other. 
24. To find the amount N annuity, or yearly 
penſion, forborn any number of years whatſbeyer, 
it any rate of compound intereſt. ; 
Multiply the firſt yearly payment by the rate, 
und to the product add the ſecond yearly paymenk, . 
the lum is the amount In 2 years; which, multl⸗ 
ply'd agaln by the rate, the produkt, with the ad- 
Kition of the third yearly payment, is the amount 
For 4 years, OE, | 
BX AMP EE. | | 


What will a penſion ef 36 / per Aunnm amount to, 
lng forborn 4 years, at F ,. per Cent. per annum F 


Nut yeavly payment _ 46 
„%%% f. rate Fn 
— — 


p 
trond yearly payment added to 
|  fives Ot, fo the amount i 2. Yearr, 
{of D 
byjyſo 
Third yearly payment % 


gafyfſe mount in years, 
0 | ' - 


— — 1 


£% 


99 

rt yearly payment 4 
. — — N | 
129,0 7% Amount in 4 yearn 
: And 


104750 \ . _; 


table (which ſhews the amount of 11 annuity 


_ compos'd. 


again Wie the ſecond line of the firſt table 
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And after this manner is the ſecond inters 


for any number of years under 33, at the rates, 
Fand 6 J. per. Cent. per Annum, compound intereſ} 


But this ſecond table may more eaſily be form! 
from the firſt, thus: the firſt line of this ſecond tabl, 
or firſt year's amount being known, add to it the ff 
line of the firſt table, the ſum is the amount for 
2 years, of the ſecond line of this table; to whith 


ou have the third of this, or the amount for 
— years, Ce. 5 | 


EXAMPLE at Gl, b Cont. Wi 

s J. 

1 — NV. eas 0 the n table. my 

| 1,06 — %. 7 " firſt Wy E M 
6 Servne year of the ſreond table, 

| 11446 — Second 710 5 the firſt, | 


Third yea, of the ſerond. 
Third year 1 fre 


LS ' 


: 44 49461 — — Fourth year of the ſeeond, Ke. 


The uſ of this ſecond table lo In the fin 
manner as the firſt, as ſuppoſe the foregolig 
queſtion tor an example, 2 


EXAMPLE, 


* the amount of 11, ann fi 4 
431019 3 — at 70 per uy} 


multtply'd by 30 the yearly ſum, 
| give 129, 30360 a7 before. 


To 


REBATE or DISCOMPT. 


EBATE NN to ſimple intereſt, having 


ie been ſu 4 explain 
metich, 1 ſhall only he 


work'd decimally the eommon way. And, to eom- 


wh 1 the ſecklon, add Mr. Hatton's new method of 


nding the preſent worth and diſeompt of money, 


a eller d fn his $yfew of 4rVthmeriel, page 188, 


EXAMPLE 


What dIftompe muſt be allow'd on 4 bill of 
fee}, pald 26 days before It is due, rebate at fl. 


uy Gent. per Aunum And what preſent money muſt 
6 pald Þ 


8 


The Common way: 


) | th 

"YC | 
laenger 

* I 2760 

lng 7470 


Fre 


17 4 4 167 


- 


u” 


1 0 Then 


d in Pulgar Arith- 
re ſet down one example 


© 1751 


Then for the diſcompt: 
if ear fee-les 


„ 19 
| 36711030 
606288390 


61240080 


10756980 
' 619793 


or for the preſent worth, 
” t00,29399=;100=F00 
Foo 


160 ire 00498 6438 preſent worth. 
A 
6 _ 0 
12 5 
0 6000 


ee 
„ iel 


My, Hatron's New Metbod. 


- the the prefint a e the days In « 
Saving 8 ng pal given, and lee Inte each ther 
a dividend * add the prod uit of 367 by 166, 

to that of the days multtply'd Inte the rate giveil 

en — ſo the quotient ariſing la the an — 
u 


bs ; 


| fi 
I 
05 
en 
. 
us 


fee for the dividend, and 36 
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Thus in the foregoing example 36x Foo X 100 
and 365 


= 182y0c00 for the dividend, x OE 20 
x 5 = 36600 for the diviſor, | 


See the work, 
266|co0)182500' 6856, 6338 preſent worth. 
Wind 


3610 


——U — U¼ 


3160 


2320 
1240 
— — 
1420 
— — 


322 


For the diſcompt, multiply the rate prinelpal, 
* days given together for u dividend 4 and pros 
teeding as before directed for a diviſor, the ques 
tient Will be the anſwer, 
Thus keeping ml the ſume DR ts * fee X19 
10 == f 
= 36600 for a diyifor, as before, 


Zee the work, 
N dnn, | 


_" 
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| The truth. of both - theſe methods appears, not 
only by their agreement, but alſo by the addition 


of the preſent worth, and diſcompt, tound, which, 
as near as can be, makes the principal. 


Thus 498, 6338 the preſent worth 
with he the diſcompt, Y 


makes 499, 9999 == yoo 1. the given principal 


” 


Rebarzat COMPOUND INTEREST 


#7 He find the preſent worth of any ſum to be 
paid at any number of years to come, re- 
bate being made at any rate of compound intereſt, 


Divide the principal continually ſo many time 
by the rate, as are the number of years propos d, 
and the laſt quotient is the anſwer. 8 


KXAMPLE 


What 1s the preſent worth of 1 J. ko be pald at 
the end of 6 years, rebate at 6/. per Cent. per fn, 
compound Intereſt } 


Le 5 yeart 
The prineipal 1, du. (*,943 296 1 
,899999\, 1,06 839519 3 

1335619, the N479209 2 Yi 

1747258 Jgiver 0.704960 6 


And thus is the third table made, which ſhews 
the preſent worth of 1 J. due at any number of years 
to come, under 33, rebate at f and 67. per Cont. ptr 


Annum, compound intereſt ; the uſe of which - 


as the 
ſent v 
produ 
Thi 
cipal | 
1704.0 
prelen 
20. 
yearly 
rebate 


comp 


Et} 
\n s the other tables, only by multiplying the pre. 
h, ent worth of t /. by the given orfviclpal uid bis 
rodutt is the preſent worth required. 1 
Thus ſuppole in the example above, the prin · 
cipal had been 200 J, the preſent worth of 1 /. vis. 
| 704060 multiply'd by 200, gives 140,992000, the 
a) WW prelent worth of 200 J. and ſo any other. 


— 24, To find the preſent worth of any annuity, or 
| yearly penſion, to continue any number of years; 
7. WW rebate being made at any rate, per Cent. per Annum, 
de compound intereſt, 5 


1e. R UL E. 


Find by the foregoing rule the preſent worth of 
the propos'd annulty, for 1, a, 3, of ſo many years 
nes Da are demanded | and the fum of thoſe re ett ve 
d, Apteſent worths will be the value of the annulty 
chat js, the firſt and ſecond of thelb values, adde 
together, will be the preſent worth tor two years; 
ad the firſt, ſecond, and third, added, for three 
years, Ge. . = 


What's the preſent worth of an annulty of yo / 
L four years, rebate at 7 / per Cent. per 
ILL | 3 463% : | 


1 
1 ll: | 6 
fo, 7561904 

1 Fe ik by 20 45 1165 ä 

1 9.78735 the rate, gives ) 43,19187 
.6 19 7 2 41,1772 
WI The total of which is 177,29750 ebe preſent 
= | (worth reguir d. 
is, I And after this manner is made table the fourth, 


which ſhews the preſent worth of 11. annuity, 
to 


Le 

to continue any number of years under 33, rebate 
wy and 61. per Cent, per Annum, compound intereſt. 
Which table, as the others, will give the preſent 
worth of any ſum whatſoever, by only multiplying 
the value of 1 J. by the ſum propos'd, Thus ſuppole 
the foregoing example, 15 


EXAMPLE, 


354595 the preſent worth of 1 l. A for 4 yr 
maltiply'd 15 — the 20 N hat 


giver 177,970 0. before. | 


The fourth table may be alſb form'd from the 
third, 14 1 7 13 

The firſt year is the ſame In beth 4 the flit and 
feeond years of the third, added together, make the 
{econd of the fourth z the ſeeond year of the fourth 
added t& the third year of the third, makes the thiid 
of the fourth table, Ce. See the example. 


I BNAMPLE at G1, per Cont: 


1339 * The rar of both tables, 
Fe 10305 The Ne N. third table. 
60} The ſecond year of the fourth. 
84537 The third — 5 Fw 


= 2,673z00 The third N of the fourth, 
| Ce _ _ 


— 


* Note, 1 is added to the ri ht hand figure, in 
cdnſideration of the places omitted. 


Mort 


+ . 


ate 
eſt, 
ent 
ing 
ole 


We. 


the 


and 
the 
th 
b 


TABLE WL tinte, 


fi! 


TT ng ee 


14 BEE 20, N. (OHMOUN Of 


700 eee wy 77 il e Jv thy Mitel 7 


— — 


—— . — ne 


„4 


if Wert HCH 43 7 Hf get Her 48, u, e 
5 e E. Hun dr Vis Pr HH: COM Ne, wil. 
SH” HAY OO Www ry AAA 6 
LOFOOO „06996 „606606 1566600 
ish | 442366 feed 2.06906 
. A TA? 707 FE! J. 15 200 9. 6 
1.24550 | 1.26 247 | 4 | 497079 | 497407 
. 470'20. | 143822 | f | $652463 4,6479 
1, 44009 | 441852 | © | &8019/ 65 97532 
| br 40710 1.50303 7 8.74 200 | $,39384 
47745 | 149984 | f | 9444910. 9.89546 
TREE 70 0 /. 54 | #1, 4911 
}O4WSY | 1,Fy084 | 0 | 14.85789 | 4d 1&0 4 
TY 5406 7570 W| #4; 10 ZN 97104 
OWN 304249 | #2 | 1hy##f2 | 18,8 1u; 
/ NODS | 2:48 292 | 1d | #374 298 1 Hy 
1 92155 1 264998 | #4 | 4 e 2% Hνi 
DET 2,1 Ai kt h 9616 fe 2.35 25 
AL ts 3,t414kf | | 44 A ky | 44,07 115 
q 29 % | 4,0y apr | 17 | afar | 28, 27 24 
2, 4110112 1.1414 tv 2s, A Nen 960 
2446094 bh 2h | 4 | HOddyer | HA AT 
5 6549 J. 20514 260 #406490 10; 7\ 170 
2. gt, #449990] e | 9741947 | 9,04 1-2 
7 9 1840 60 elfe 24 ift? / | 4; tt 925 t) 
4. GFA | d#4y53f | 2d | 41, 44047 | #6 0 e 
12260 #: 048%), 14 | 440199 | #t f 
= = = 
J JS08f | 4.29997 | IF | 474/09 +4 Wh 100 
J. Hf UV 4:8 49.18 10 | 4/1 4% A 
H, tf 231417 mw 44 27 N Ghy/ 4 6, I, j Ow, 1861 
F 99044 A h | 8 FILME LES! (nv; 42. 
4.11013 | 4441898 | 29 ,, FAO4979 
412494 74449 | 40 Cn 79: Ter Oh 
4,404 | 610 #0 | 1 | PO.F0r7g | 4.80407 
4. 2 6, 4.5338 | 82 . 20% 90. 407 


— CO 


447. 


CA tl. 
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TABLES 5 Vue 


eam Tables 


0 22 7. ay 
LF 4: — HOrth = 


Hoorh 
ili tit (009 4f HMOS Of | OP 4 V1 M Mui, Hh 
Ah (0 OH . e 0 7 pets, 1 
faut fru, fl CE ft ge ume fte, 
T1 | _ 7” 
7 6 PT Fi 6 
0 2,3O/ 044490 / | 9:94238 | 0:94449 
W070, „% | AP a996 | 2 | 7, 4b lb #; PL 449 
nc 79 g649 | 3 | %% 2:07407 
22204 | , 94094 | 4 | 4:44498 | 4.46437 0 
af | 345398 | & | 4:42 947 | 4:21 4500 
540213 | , 704966 | 6b. | 4078469 | 4.41732 
; 10682 | 1 7 4, 765 7 4 a8 2 48 
00849 | ,62>412 | f | 864644i ih 
449 | #94898 | Jy | 7,40782 | 08670: 
| 074918 900 94 10 7.72750 5566 | 
| . 0:9 | #26385 ,. G 
FUN ehe #23 | 88017 3 0 e 
| 90427 ; 4 086144 70 3 6 voor - #408 
MFH | 144 410f | #4 Wy 9:4 49 1 
e 4192264 | if 10 by Ma # 
A {6410 57 1:8 MW: 407. ir Wh c 
| ———j— — —— = = 
TIO eee | 1 | 1447408 — FIT 
114940 | dathi4d | 1 ee FLAG 
91714 Wi {i 14. bad 1 75 F 
-e e | 40 | , . 4649 2 
1897 4 | 494tdg | # | 14#2ff# | i; 56 77 
e en | 24 %% | #4 04198 || 
hf 400 JF | 4d d ee, die 
ef 2 WIT, 14 4, — fbi 
e | 182998 | 2 76990 4 77 qu 
W240 2499/70 | 36 d 130034 6' 
70g 8 | .a9JAW | 27 * He | 1429059 
n! | « 464630 20 44 8984/2 | 44,406)6 
| 244060 14456" ] 29 4 (4107 | i 9078 
„%%% | 1424940 [30 | Ht AFIGFS | 4 70 70 
22110 104854 | 4/ 75.40 204 3 — 
N 209&05 43 49.50 32 . 1 74.0 
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More EX 4 MPLES for the Exerciſe of the foregoing 
RU and TABLES. | 


Ex. 18, What will 10co J. increaſe to, forborn 22 
years, at F per Cent, per Annum compound intereſt ? 


Anſwer, 2925 J. 55. 243. 


Ex. 24, What would an annuity of 520 l. forborn 
17 years, at 6 per Cent. compound intereſt, amount 
to ? | = = 
Anſwer, 146701. 135. 11 d5%. 


Ex. 3d. What preſent money would diſcharge a 
debt of 75001. to be paid at the end of 10 years, 
rebate being made at o /. per Cent. per Annam f. 


Anſwer, 4604.1. 65. 11 4 4. 


Er. 4th. What is a yearly rent of 657 1 to continue 
30 years, worth in ready money, rebate being made 
at 6 per Cent, per Annum compound intereſt ? 


Anſwer, 894 J. 14s. 34%. 


| Ex, Fth, What is the preſent worth of a reverſion 
of a leaſe of goo J. per Annum, to continue 20 years, 
but not to commence till after the end of five years, 
3 the purchaſer 6 per Cent. compound in- 
tere 3 
Note, To work — of this nature, there 
muſt be two diſtinct operations, viz. 
J. The preſent worth of the propos'd annuity, 
for the given time of its continuance, muſt be foun 
a if it were immediately to commence. Then, 
| 24, Yee what principal, forborn at the given 
Intereſt, would, in the time of the reverſion, 
amount to the aforeſaid preſent worth, and that 
principal will be the prelont worth of ſuch an- 
nuity in reyerſion. 1 
e Thus 
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This by table the qth, the preſent worth of 1 |. per 


Annum to continue 20 years, at 61. per Cent. / found 
to be | Di 


„ c 11,46 f 
which multiply'd by the proper'd annuity, 14 my ar 


gives $74449699 


Then in the firft table agalnſt 7 years, the tl ; 
pf the teverſlon, under the Mme Fats of Inter — h 
1% found 1,4482 the amount of 17. In the fill 9M 
time; therefore 88888 thaſer 


7136 avtfs from 1 l. from what prinetpal du, 


_ $944,950666 ar 


Anſwer, 42977713 f, ef. 10% 144. 771 
It 


The 


ofoſt, 


Or It may more eaſily be done by firſt findlng 
Jp preſint yer h of the anhulty for the whole 
Fims oth of po eſſlan and reverſion, and then de- 

dukting the pfelent worth of the poſſbſſion; thi 
remalfider WII be the preſent Worth of the revers 
flon. Thus 12) (37, the tabular number, agulnk 

27 years, the whole klme belng multiply'd by 

goo, gives 6391, fee, from which ſubſtrafting 

2166,18060 the prodie of 4,2126, the tabular 
number u alult f years, the tlie of the peſſeſſion, 

the remainder Je is the value of the 


per Ce 
60, 066 


THAT 


* Not 
Many ke 
ftaln'd, 
hich | 
les, | 
The f 


be fee. ſ 
Which 


_ Within a trifle the ſame anſwer as be⸗ 
ore, 


FREEHOLD ESTATES, 


T O find the preſent worth of any annual rent, 
to continue for ever, commonly call'd fee- 


ſimple. 
RULE. 


L 2051] 
9 1 . 


Divide the proper rent by the intereſt of 1. 
2 pr one year, (which at o per Cent is jor, or at 
roo MI6pr Cent: 06, as before ſhewn) and the quotietit 
— Wi the preſent value of the eſtate, 


EX AMF L B. 


ine WY What ts an eſtate of 200 J. per Aunum, to continue 
te Mr ever, worth In ready money, alle Wing the . 


l 
feld Mehafer fl. dt Cent. ye Aunum compound Litere 
f )265,06( 


40e J. 


belt may be done by mulelplylng the o- HAmplo 
fil by the yearly ont Preben ; * 


The foe- imple of 1 /. % Annum compound Ins 
gelt, ak | 


per Cent, 2 per Cent. 4 per Cent: 4 per Cent. f per Cent. 
90% 000 70,000 33,13 LF,60068 20, 000 


pe Gene: 7 per Cent. h per Cent. 9 per Cent. 16 per Cent. 
506670 14435971 12, fee 11,111 16,00000 


* Note, In eontracklng 4 Une of deelmals from 

any to fewer places, 1 is added to the laſt figure 

ftain'd, If the next omitted figure exceedeth f; 

Me ale hath been all along obſery'd in the 
8s, 1 8 | 5 5 

The foregoing queſtion work 'd by the laſt rule 


fee · ſimple of 1 J. per Ann. at 5 l. per Cent. is 20 
Wiich multiph'd by the yearly rent, 206 


1 gi ves as before, 4000 
LE. = K 5 | I will | 


No 

T will now only add another example or two, for 
the reader's exerciſe, and conclude this rule. 

1. 4 has the poſſeſſion of an eſtate of 1:0! 5 
Annum, to continue 20 years; B has the reverſionof 
the ſame, from that time for ever What muse 4 
give B, it he would purchaſe his reverſion ? And 
what muſt E give A, it he would buy his 1 


accounting 6 per Cent. compound intereſt in each 

caſe ? 

| A 700 = þ J. J. 0 
' 's poſſeſſion is worth 1491 19! 
Anſwer, e B's reverſion is worth 77 11 64 


21. A agrees with B for an annuity of 600, pr \ V 

"Annum, to continue 25 years, to give him the pte. 

' ſent worth of it, at 6J, per Cent. per Annum ; but 
not having money enoug by him, offers to make 

cover to him a freehold eſtate of 12 J. per Annum at 

the ſame intereſt, What money beſides will pay his 


_ purchaſe? 


Div! 
ock, 
Auf wer, 7470 J. O5. 24 1. hefty 
Note, 
he rig] 
Ix or 1 


Suppe. 
001 B 


hat fl 


C HA. v. 
Of FEETLTOWSHI yo. 


Wie w taking any notice of the common wa 
/ of working this rule, obſerye this much 
more compendious method, 


RUL . 


Divide the whole gain, or loſs, by the whole 
ock, and multiply the quotient by each man's 
particular ſtock, the ſeyeral products are the re- 
petive gains of each, 7 


Note, It is neceſſary to place ſo many 11 5 on 
he right hand of your dividend, as will bring out 
Ix or ſeyen places of decimals in the quotient. 


Suppoſe 4, B, and C tradin together, 4. puts in 


01 B 7001. and C. 1200 J. the whole gain is 836 J. 
hat ſhare of it belongs to each I 


U 


Af. — 1 4 


e 
3 


_— 
- a. 
—, - l . — 


— — — = 
3 —-— 42 — — — — 
5 
* 


— — 


: B's jhare 243,8 33100 


Tot. gain 835, 999200, or 8361. ar near as can be. 


[ 208 3 


J. 
8 
B 700 
C 1200 


tal ſock 2400)836,000000(,348333 


11600 


9343333 „348332 348355 
Foo = 1200 


: — q — — 


A', ſhare 174, 166500 B's 243, 833100 C 41, 9996c0 


C'; ſhare 417, 999600 


— — f 


Ses another ER X AME E with Time. 


A puts into company 525 J. 105. for ſix months 
B 3821. 159. for eight months, and C. 1000 J. fol 
four months; they gain in all 12861, 125. Ho 
much is that for each ? | 


1) 


ID! 


Teas] * 


| SIT 2 


$009 
A's fock 2153,0 3062, 0 4000 
B's toe 3062 
C's flock 4000 
10215) 1286, boocooſy 125952 | 
„129 % „lat: „12792 
313 30562 4 


——ů— —⅛4 


37.— 385, C6502 
8 009 


A':gain 3 7,1266786 385,665024 fog, do ooo 


21 1286, 599680 or 1286 L 127, at ntar at eam Le. 


Kg CHAP, 


CHAP, VII. 


Of Evolvrtron, or ExTRACTION 


7 ROOTS, 
— — — 
The SAUARE ROOT. 


9 


XTRACTION of the SQUARE Roo r is finding 
| the ſide of a ſquare figure; or, numerically 
ſpeaking, it is finding what number, multiply'd by 
it ſelf, will produce the number given. Thus the 
ſquare root of 16 is 4, 4 times 4 making 16. 

What a ſquare is, may be ſeen in the following 
figure, which being divided every way into 3 equal 
parts, its whole content or ſquare is 9, and its fide 


or root is 3. 


Sg nare 


ON 


ave 


"Tor 
$quare Numbers are etther ſingle or compound, 


A ſingle ſquare number Is always leſs than leo, 
being produe'd by the 1 of ſome one 
ſingle figure by It ſelf, as 16 from 4, Ce. So that the 
root of any ſingle ſquare maybe found In the annex d 
table, always taking the root of the next leſs ſquare, 
for any number not there inſerted, as for 26 rake 
f, or 3 for 10, & 


Squares | 16 2 36 [49 6: | ö ; 
Roots [III TUELIEFELEDIES 


'A compound ſquare number being compos'd by 
the mulriplication of two or more figures by them- 
ſelves, always exceeds 100; as 144, which is 12 
times 12; or 195, which is 15 times 15, Cc. 

If che xqot therefore is expreſs'd by two figures, 


its ſquare, muſt at laſt conſiſt of three, for the; leaſt 


100. And if the root has three figures, its ſquare 
muſt at leaſt have five. If four, the ſquare has ſeven, 
Cc. ſo that you cannot augment the root one 


figure, but you encreaſe the ſquare two. 


root exprefs d by two figures is 10, whoſe ſquare is 


To find the root of any compound ſquare number, as 
ſuppole 2704, TE . 

1#, You muſt diſtinguiſh it into ſingle ſquares, 
by placing dots over every other-figure, beginning, 
at the right hand, thus, | | 


2704 


And ſo many dots as happen, fo many pla ces 
will the root conſiſt of, which in this example 


are two. 


| 11 
24/y, Drawing a crooked line on the right hand 


of your number, as In diviſion, find the root of 
your firſt ſingle ſquare, and place it In the quotient, 


See the work: 


Ls 
dus 


270a(y 
aly. Placing the ſquare of the root found, unde; 
the rſt Ingle — ſubſtra, and ſet down th 


remainder; bringing down to it, the next fing! 
{quare, call the Fins & Reſolvend, * 


| 2704(5 
25 | P ö 
' 204 Reſoluina, 1 
tiet 


405%. Drawing another crooked line on the left 


hand of the ſaid reſolvend, place wore it the E 
double of the quotient, in form of a diyifor. rat 
OT the 

2704 | i th 

as. by 

— | | = Jar 

10). 204 . ; obl 

| roo 


ythly. Dividing the reſolvend, all but the unit's W bre: 
place, by the ſaid diviſor, (which, in this example, WW 

is the 107s in 20) ſet down the number of times it b 

goes, (viz. 2) both in the quotient, and on the W of 

right hand of the diviſor: 


270405 
; | | _——— x 
1 102) 104 Reſelvend. 


g 


600% 


hand 
t of 
ent, 


lefe 
the 


hl . 


VN. 5. The particular contents of the ſexeral parts 


__. 
6thly. Multiplying the whole diviſor by the fls. 
gure laſt plac'd In the quotient, ſet down the pro- 
$16 under, and fu ret ie From the reſolyend. 


See the work [ 


2704(52 

_- 
102) 204 
204 

I 


Note, If the diviſor, multiply'd by the quotients 
figure, gives a product greater than the reſolvend, 
'ris falſe, and muſt be reQify'd by a ſmaller quo» 
tient · figure. 3 


Extraction of the ſquare root being s matter 
rather lineal than numeral, the reaſon of the rules: 
above given for its operation, will beſt appear from 
the following figure: Wherein let it be conſider d, 
that if the root B. C. of theſquare 4, be au mented 
by the magnitude C. D. the ſaid ſquare will be en- 
Jarged by the figure C. D. E. E. G. H J. equal to an 
oblong or long ſquare, whoſe length ſhall be the 
root B. C. twice taken, with the line C. D. and: 
breadth the ſame line C. D. 


of the figure are as therein ſet do vn. 


Ky 


E. ſeveral e 1750 
FC Pe of 40 = 


—_ 100 
5 T 


4 
ee Square 


une 
Part- of the 3 ro 
| 2 


2704 
Root, 


B 60 CS] D Mh Rot F 


In the operatlon therefore, having taken the 
neareſt root of the firſt ſquare 27, viz. , and placed 
it in the N from the place it ſtands in, (vr. 
the ſecon 

which, v/s. 2700. (mark'd 4 in the figure) being 
ſubſtraſted from the given number 2704, there re- 
mains 204, equal to the figure C. D. E. F. G. H. I. In 
order to find the content of which, I double the 
root B. C. vis fo, for the two baſes C. H. and H. G. 
which making 100, I ſet it down as a diviſor; and 
to find the heſghe of the ſald figure, w/s, C. P.! 


ber 204, and finding it twice, I ſet down two in the 
quotient for the ſaid height, and alſo in the unit's 
place of my diviſor for the baſe E. J. Then multi- 
plying the baſes by the height, I have the content 
of the whole annex'd figure C. D. E. F. G. H. I. vis. 
204, gay aqua to the number remaining, after 
the ſubſtraction of the firſt great ſquare 2500; ſo 
that the number given, viz. 2704, appears to be a 
perfect ſquare, whoſe root or ſide is exactly 52. 
Note, As many _ ſquares as are inthe number 
ropos'd, ſo many times muſt the work of the three 
laſt rules be repeated z every hubs being to be 
brought down, as directed In the third rule. 


EXAMPLE 


) it muſt be accounted fo, the ſquare of 


ſeek , 
how often the ſald diviſor is contain'd in the num- 


In! 
the ne 
for a 
my 
,0INg 
- the 
viſor, 
4569, 
mains 


The 
ing th. 
produt 
thing 


Ade 
of pal 
rules: 
examy 


3 
EXAMPLE 


What's the Root of $94169)764 Außer. 
= IP 


146 wy Reſolvend. 
146) 176 ef 

1923) 4569 Ryſobvend. 
— 4009 


F 

Tn this example, to 4s the ſecond remainder, 69 
the next ſquare, being ge down, makes 4569 
for a new reſolvend ; and 76, the quotient-figures,. 
being doubled for a new diviſor, makes 152, which 
oing three times in the reſolvend, 3 is plac'd both 
inthe quotient, and on the right hand of the di- 
viſor, which being then mu 11 by 3, gives: 
4769, equal to the reſolyend ſo that nothing re- 
mains. : | 


PRO Oy. 


The proof of this extraction, is only multiply- 
ing the root found by it ſelf, which, if right, will 
produce the ſquare number given. Note, It any, 
thing remains, it muſt be taken in. ** 


To find the fratiinal Part of the Root, 


Add to the number glven, a competent number 
of pairy of 6y pherk, and proceed by the foregoing. 
rules 2 | Ay ſuppoſe 77896 were glyen, for att. 
examp IF 


X66 8X40#0k 


1476 


Lune 


5504) 27100 

22016. 
F589) goBgoo 
495801 


DT ES 


550982)" 1259900 
1101904 


157936 | 


Note, As many pairs of cyphers: as are added, f 
many places of decimal parts. will there be in th 
root. x 5 | 


” extract 0 Roor a Vut 
| Ax FRACTION. 


kind the root of the numerator for & numerator 
and let the root of the denominator be its deno 
_ thus the ſquare root of 49 is 4, and © 
$ 
The root of a mix'd number is alſ6 found aftet 
fame manner, being firſt.reduc'd into an * 


redvuee't or ma] os 1898 nu | 
| ace Kii 3230 "if Ir weren Nel 
1 bore thus 3, re the " ima), WII 


elf, will produce the number given; thus the 


the following figure, w 


t 17 
ren 5 * l min 'þ the root 


elihe ; 
10 f ant 
na 8 


775 the ſyuare root Le which is 93, 
lit been 4 J, Which redue'd, is 4,8770, the root 


dl be 2,935, Ge. 


T be Cust Roor. 


xtraction of the CUnz Roor, is finding the 
ſide of a ſolid figure, whoſe length, breadth, . 
and depth, are equal; or, numerically ff eaking, it 
is finding what number,. multiply'd rwice inte 'its 


Cube Root of 64 is 4, 4 times 4 being 16, and 4 
times 16 make 64. 9 


What a Cube is, may be conc explain'd by: | 
ierein 8 dice are ſodiſpos'd, 


that there are 2 every way, that is, 2 in length, 
2 in breadth, and 2 in height; ſo that 8 is the. 


cube, and 2 the root. 


6, % * 


” ſa] 


Seo the Figure, 


Cube-numbers are either ſingle or compound. 


figure, firſt by it ſelf, and then by its product, as 125 
from 5, &c. ſo that the root of any ſingle cube may 


to take the root of the next leſs cube for any 
number not there inſerted, as for 513 take 8, or 6 
for 220, &c. 5 | 


Cubes [1827 [64] 12y 1,216 [343 1512 [72 
Squares 114 916 27 36 49] 64] $ 
Roots I 31-2 $4: - © 


+ _'r. 61-5] 


A compound cube-number being compos'd by the 
multiplication of 2 or more figures, firſt by them- 
ſelves, and then by their product, always exceeds 
1000, as 1728 from 12, or 15625 from 25, &c. 

If therefore the root is expreſs'd by two figures, 


root expreſs'd by two figures is 10, whoſe cube is 
ooo ; it the root has three figures, its cube muſt at 
leaſt have ſeven, Cc. So that you cannot augment 


chree. 


Therefort 


A ſingle cube-number is always leſs than loco, 
being produc'd by the multiplication of one ſingle 


be found in the annex d table; always remembring 


its cube muſt at leaſt conſiſt of four; for the leaſt 


the root one figure, but you encreaſe the cube 


The 
eube-! 


IF. 
— 
rom | 


Ant 
the r. 
tWO. 


al) 
of yo! 
tient 
this e: 


za) 
under 
remai 
and it 


400. 
tripli! 
{quar' 
units 
place 


[ arg J 


Therefore to find the root of any compound 


eube-number, as ſuppoſe 17627. 
1, You muſt diſtinguiſh ir into ſingle cubes, by 
nein dots over every third figure, beginning 

from t e right hand, thus: | 


| 18627 

And ſo many dots as happen, ſo many places will 
the root conſiſt of,, which, in this example, are 
two. A 3 


_ 2aly. Drawing a crooked line on the right hand 
of your number, as in diviſion, ſet down as a quo- 
tient the root of your firſt ſingle cube, which, in 
this example, is 2. | 7 on 


zalh. 1 8, the cube of 2. the root found, 
under 15 the firſt ſingle cube, ſubſtract, and to the 
remainder 7 bring down 625 the next ſingle cube, 
and it will make 7625, which call a Reſolvend. 


See the work £ 


| 15625(2 + NR 
„ 48 | 


7625 Reſolvend. 


4thly, Draw a line under the reſolvend, , and 
tripling the ſquare of the root 2, ſet the {aid triple 
ſquare, (viz. 12) under the reſolvend; ſo * 
units in the (aid triple 8 ſtand under the 
Place of hundreds in the reſolvend. | 4 


 Sthly 


” 


In this, may fand under units In the ſaid triple 


produ 


underneath, 68 in commen lu 


[ aw) 
geiz. Subſcribe alſo the triple ofthe root 1% 


6) ſo that units, in this, may Nand | 
o tens in the reſolyend, r * 


Gebly. The triple ſquare of the root, and triple 
root, being plac'd as directed, draw a line under 
them, and add them together in the order they 
are placd; the ſum 226 is a diviſor, 


7th. Accompting all the reſolvend (except the 
lace of units, (vis. 762) a diyidend, ſeek how 
often the diviſor (126) is contain'd in it, and place 


the number of times (which is here 5) in the 


quotient, . 
Behly, Draw « line under the diviſor, and mul. 


| tiplying the triple ſquare (12) by , the figure la 
pfa 


ed in the nel, ſet the product (60) 16 under 
the ſaid triple ſquare, that units may ſtand under 
units, and tens under tens. = 


geb Squaring the figure (5) laſt plac'd in the 
quotient, r y its ſquare (viz. 5) by the triple 
root (6), and place the produf(tyo) fo that units, 


number. 


1othly, Subſerlbe the eube of (4), the figure Juſt 
laue d In the quotient, which will be my ſo that 
ens Ip © is may ſtand under unte In the former 


%. Then drawing a IUlne, add the three num⸗ 
bers laſt plae d together, and ſubſtra ing the lum 
1 5 ich is ea)l'd the ab/atititw) from the fe- 

end, (er down the ang If any) In order 

aalen. 


under 
they 


pt the 
— 
place 
n the 


mul. 
re laſt 
under 
under 


n the 
triple 
units, 
triple 


that 
rmer 


num⸗ 
Lum 
\6 fe⸗ 
order 


1 amr } 


See the work : 


6 0 | | 
's "x of 2, 
7625 Reſolvend. 


12 triple Square of 2. 
6 er ple 3 


— 
126 126 Divi/er. 


"I triple & quare X 70 
1570 * Abo! Xe N * 


Jay 4.75 
| — af 4 Alas. 


Note 11 the FED number hath more 
next ſingle cube be muſt be brought nnd th 
nan a new N and the work of 
rules, muſt be NY — * Re 


new reſblyend: 
Wen eat, If the or th vu 
_ Toaccount for eld rules of extracting the 


Mathtinm | þ gre t 
ſolvend, the work fr alte 
placing a leer figure Rn th e Nalin 7 

root, we muſt 

iq aten, by fallow 1 uſe of a fgure with ths 


on 6s you {6 


From , 


Nee 


,, 


1 % , * 6 
. 9 - ' 5 » "An 
ISS 55 


From whence it appears, That if the root A. B. 
of the cube 4. D. be augmented by the magnitude 
B. C. the cube is thereby — 1 

of ſeven parallelepipedes, * viz. 1#, The little 
cube G. whoſe root is the line B. C, 24. The 
three parallelepipedes mark'd I. K. E. which have 
the ſquare of the root 4. B. for baſe, and the line 
B. C. for height. 3d. The three parallelepipedes 
mark'd F. H, L. which have the ſquare of the line 
B. C. for baſe, and the root A. B. for height. 

In the operation therefore of the foregoing exam- 
ple, 15625 being divided into ſingle cubes, it ap- 
pears that the root will conſiſt of two places: The 
neareſt root then of the firſt cube 15, viz. 2, being 

lac'd in the quotient, where its value will be 20, 

rom the place it ſtands in, and its cube 8000 ſub- 

ſtrated from the given number 15625, the re- 

mainder 7625 will be equal to the Bin parallel 

pipedes G. J. K. E. F. H. L. the baſes of 1 0 a 
CEN 1 


— — 1 A — 1 


# Parallelepipedes isA Grometrical Term, ſignifying regular 
Ngures, whoſe oppeſte Sides and Angles are equal, 


y the addition 


whicl 
A. J. 
ſer d. 
alſo | 
7 H. 
Wt 
e 
ſes 
divid 
goes, 
moo 
ales 
and al 
little 
whole 
6000 z 
three 
heigh 
produ 
ſettin 
conte 


[as] = 
which, wis, 1. X. E, belng the ſquare of the root 
4. B. three times the ſquare of 20, v/z. 1200 Is 
ſer down under the ſald remainder, or reſolvend 
alſo three more of the ſald parallelepipedes, I- 
F.H,L having their height equal to the ſaid foot, 
three times 20, vis. 60, the ſum of the three 
heights; is added to the fald 1200, the fam of the 
baſes of the other three, for a divifor by which, 
dividing the reſolvend, the number of times it 
goes, viz 5, is the height of the three parallele- 

ipedes J. K. E. and the root of the ſq dare of che 
* of the other three parallelepipedes F. H. L. 
and alſo the root or ſide of the para. lelepipedon, or 
little cube G. multiply therefore 1200 by 5, for the 
whole contents of the parallelepipedes J. K. E. viz. 
6000 ; and iq uaring the ſaid or the baſes of the 
three parallejepipedes F. H. L. multiply their three 
heights 60, by the ſaid ſquare of their baſes, the 
product is 1500, their whole contents; under which 
ſetting down allo the cube of 5, viz. 125, for the 
content of the parallelepipedon G. the ſum of theſe 
three numbers I find to be juſt 7652, exactly equal 
to the reſolvend ; which ſhews the number given 
to be a perfect cube, whoſe.root is exactly 25. 


Io make all more plain, ſee the work at length, 


with the vacant places fill d with cyphers. 


15625 — — PREY 1 . 3 20 
800 Cubs A. D. | 7 
7625 Remainatr or Reſolvend 25 Root. 


1200 Baſes of Parallelepipedes I. K. E. 
0 Height of Parallelepides F. H. L. 

1260 Divi ſor. 

6000 Content of Parallelepipedes I. K. E. 


15 Content of Parallelepipedes F. H. I. 
12 Content of Paralielepipedon G. 


_ 7625 Teal or Ablatitium” 
3 = PROOA 


[ 864 ) 
PROOF. 


The proof of this extreftion, is b | 
the . found, firſt by it ſelf, ul II 867 


in by the * adding the remainder, if ther, = 


any, to the laſt produkt; thus, 


24 
27 the Root 
multiply'd by 2 * 
— — 4 
1271 121 
oo. 6 
- W | 3 
gives 627 12 
again.by 271 Rent, TY 
3127 1 
1250 — 
gle 15625 4 
To find the ſra@ionsl part of the root, _ 


Add to the number given, fo many tenaries of 
eyphers, as you would have places of decimal parts 
in the root, and proceed by the Rrogoing rules, 
As ſuppoſe 865635 were giyen far an example. 
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(95,304 Ant. 
iſt, Reſolvind, 


Diviſor. 


— 


Ablatitium. 


6 2d. Reſolvena. 


Di viſor. 


Ablatitium, 


: 2d, Reſl ovend. | 


Di viſor, 
th. Reſervend. 


 Diwiſor. 


C 


Alana 
R aſs 


* 


([ eaa6}] 
In this example, there being three ternaries of 
eyphers, the root muſt have three decimal places, 
Note, The diviſor going no times in the third 
reſolvend, the ſame ſigures are 2 brought 
down again; and with a new ternary of cypher 
form the 4th reſolvend. 1 


1* extratt the Cube Root of a Vulgar Fraflon, 


The cube root of a vulgar fraction is found after 
the ſame manner as the ſquare root, viz. by finding 
the root of the numerator om, for a new nume- 

rator, and the root of the denominator given, for 
a new denominator. 5 
Alſo if the vulgar fraction be incommenſurabley 
it muſt be reduc'd to a decimal, as directed in the 
ſquare root, and then extractec. 
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Age 80. lin. 1. for ꝗ th, read 14th; and for 2d. read 

| Pa. a . 93. in. 1.1 2 3 11 fo 115. l, 4 

for 69 ibn, *. 2256 rowns: . 174. l, 7. for 

| 7.5 1 p. 15. 1. 1. for z &, 7. 157. li 3 for 

Uuot. Ji 45 #, Wuot, Ji 4 7. 184; 1. 4. fot 1 000 
miles, 7. 100 miles. Þ 
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